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MEMOIRS OF THE GEOLOGICAL SURVEY OF INDIA 

VoL. 1. Pt. 1, 1856 (put of print) {pnre 1 Be.) : Coal and Iron of Taldiir,— 

'idlcojr Coal tield ~ Qola /teJduig of Awam --Ooid 

Horn bhu6 g’Atoi Pt 2, 1B68 {ovt of ftmi} ^/tcf 2 B« ) ; Geological 
stiuLiure of a f>artioo ot Khasi Hilia — Uoological airooture of 
i^iigin Hills (Madras). PI. 6, 1859 (out of ffritit) {price 2 Kb. 1 
Geoiogitdi structure and physical teatures of districts of Hankura, 
Midnapcre, and Orissa ^lAiterite of Orissa ->^Fo8S}l fishteo^ of genus 
veratodiiH, fiom M iledi, south of Nagpur. 

VoL. II. Pt 1, 1869 {out of prtnf) (prtee 2 Bs ) : V’indhyan tocks, and tbeir 

associates in Bundelkhaad Pt. 2, 1660 (out of pr%nt) (prtse 3 Be.) : 
Geological structure of central portion of Nerbudda Distnct.-^ 
Teitiary and alluvial dejKisits oi central portion of Nerbvidda 
Valley.— Geological roUtions and probable ago of systvois of roeks 
m Central India and Bengal. 

VoL. III. Pt. 1, 1861 {out of print) {price 3 Bs ) : Baniganj Coal^^d.— Addi- 

tional remarks on systems of rocks m Central India and Bengal-- 
Indiiu MimrU bti^ihius, I Coal Pt 2, 1864 [out of print) 
IpTtce 2 Rs ) : bub Himalayan Pangea between Garmes and Ravi 
VoL. IV. PI 1, 1862 {out of print) {price 2 Rs 1 . Cretaceous Rocks pf Tnddino- 

pol} Dntiic1> Madras Pt 2, 1864 (out of print) {price 2 Rs ) ; 

liisincts of Xnchinopoly, Salem, etc Pt 3. 1865 {out of print) 
{pnce 1 ; Coal of Assam, etc 

VoIm V. Pt. 1, 1865 {out of print) (price 3 Ra ) : Sections across N -W. Hima- 
laya, from bulloj t) Indus --Gypsum pf Smti Pt 2, 1866 {out of 

pruit) {price 1 Uc ) Geoiog ui Bombay Pt 3, 1866 {out of prmt) 
(pTue 1 Re ) . Jbena Coil field —Geological Observations on Western 
Tibet 

VoL. VI Pt. 1, 1867 (pJice C Aj ) . Neighbourhood of Lynyan, etc , in Sind.-^ 

G<. bgv Aif jirtun c\ ( uUb Ft 2, 1267, Ref IW snd 1921 [price 
2 Rs ) Bikiio CottlfieJd — RaragarJi Coil field Traps of Western 
and Ctnti il Jr.dia Pt 3, 18t>9 /price 2 Rs B Vs) 'l^ptl anj 
Noibufldi VilkvR I rog beds m Bornba'v — Ox}/ ynMv$ 

VoL. VII Pt 1 3 Rs ) Vindljsn senes- 'Mmtral Statistics: Coal *— 

ii II., 1 1 ( f 2 >oi0 lotti of />/ hi) [pu 1 Kc } Kniharbiii 

Coal bold 1)0 gfm Coal bold Pt 3, 1871 {out of print) {pnte 1 Re ) 
Aden v/alei suppv RTiftOpma Coalfields 

V' (- VI II 1 1 1, 1872 {puLo 4 Rp ) Kadapnh and Kainul Formations in Madras 

J^c ofii 1 ^ I { i of rnnr) pm ^ Ht JtkbuTi Coil 

field 1 ) ItonLau I ( o.il field — c hope Coal field 
VoL IX Pt 1, l&i2 \prm 4 Ks ) Guoiogy of Kutch i't ?, 1872 (priof 1 R© ) 

Geology ot Nagpui -Geology of btrb^r^ Hill — Caibr nifeious Ammo 
nitcs 

VoL. X Pt 1, 18/3 {price 3 Rs ) Geology of Madi j!> — Satpiira Coal bnsii 

Pt 2, 1873 {out of print) {price 2 Rs ) Geology of Pegu 
VoL XI rt 1, 1574 {price 2 Rs ) Geology of PaniUng and Westcin Duara 

Pt 2, 1876 {pfitc 3 Rs ) bait region of Kobat, Tram, Indus 
V'it, XIL Pt 1 lo76 {fnre 3 Its) "^outh Mabratta Couni^y Pt 2, 1876 {price 
2 Ps ) ( jal h^ldn of N.'ig.i Hills 

Von All! P' \ ISn (price ? Ra P ) ^lardlia Villev Coalfield Pt. 2, 1677 

price 2 Rf 8 A< ) C.enlogv of Rajiinh'il Hills 
Voi XI\ 1878 (irict 5 Rs ) Geology halt rango in Punj ib 

Voi W Pt 1, 1875 (fut ^ jfiul) {pncf 2 Rs 8 Vs) Amuiigi and Hutdr 

( oal fields (Palaxrow) Pt 2, 1880 {price 2 Rs 8 As ) ^ Ramkola and 
latapai Goi I fields fSitguja) 

VoL XVI Pt 1, 1879 (price 1 Rc 8 As ) ; Geology of JEastem Coast fiom Bat, 

to Masubpatam Pt 2 1880 {price 1 Re. 8 Ae ) : Nollore Portion 
of Cainatic Pt 3, 1880 (price 2 Bs*) s Region of QoddvaH 

Distnot. 
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<roi. XtlX< K #79 iprki 3 ft« ) : ot Wtattm. i^nd. Pt S, 10$ 

ipiie^ 2 Bifeu) : Trans-Indua eJitteluriSi of Pnnjftb SaH^ra^ge. 

VoL. XVIII, Pt, J881 (out of fnot) (pma 2 Bs.) : Afghanwtaiu Pi. 2; 

(otti of frrint) (price X Ro. 8 As.) : Misbhujn aod Sioghbhofi 
Pi. XttX {out of ZNw) {prioo 2 RsJ : Prioiiita-Goda^rl VaUey. 

VoL. XIX. Pt. 1, 1882 (price S m}: Caohar Eartbquoko of 1862. Pi. 2, 3884 

(out of print] (prite X Be.) ; Thormal ^ringa of India. Pt. 3, 1883 

(ptu'e 1 Re ) ; (\ialci0iie of Imlian Rarthqual^, Pt. 4, 18^ (out of 
iHnti (price 1 Be.) : Geology of parts of Manipur end Nega Hills. 

VoL. XX. I, im5 (out of pnntj jpwce 2^8 Ab») : Qi(£>gy ol Madura and 
'PlflJierelhr. Pi. Xw (out 4ff print) (price 2 Be o Ae.) : Geological 
notes on HiUs in nei^bomood of Sind and Punjab Froutier between 
Quetta and t)era Obasl SJiao. 

VoT. XXL Pt. 3, 1884 (out of print) (price 2 Rs ) : Geology of Lower Narbada 

Valley. Pt. 2, (out of print) (price 1 BeT: Geology of Kathia- 

war. Pt. 3| 1885. Rep. 1^ (price o Be. 14 As.) : Coal-^lds of South 
Bewah. Ft. 4^ lw5 (out ofynni) [price 1 IXej : Barren Island. 

Voii. XXIL 1883 (out of print) (price 5 Rs.) : Geology ol Kashxnir, Chamba and 
Khagon. 

V 01 . XXni. 189X (price 6 Bs.) : Geology of Central Hiiuahtyss. 

VOL. XXIV. Pt. 1, 1^ (price 1 Be. 8 As.) : Southern Coal fields of Sdtpur 

GondwAna baain. Pt. 2, 1890 (out of print) (price 2 Rs. 4 Aa); 
Geology of Sub^Himataya of Garhwal and Ktunaon. Pt. 3^ 1890 (etd 
^ pnnt) (price 1 Re. 4 As.) : Geology of South Malabar, between 
Deypore and Ponndni Rivers 

Vot. XXV. 169o (out of print) (price 6 Rs.) : Geology of Bellary District,^ Madras 
t' residency. 

VoL. XXVL 3896 (out of pnat) (price 6 Ra.) ; Geology of Hazara. 

Voi>. XXVII. Pt 1, 1895 [out of arinf) (price 1 Re): Marine Fossils from Miocene 

of Tipper Burma. PL 2, 1897 (out of print) (price 4 Rs ) ; Petroleja 
in Burma and its technical exploitation. 

VoL XXVIII. Pt 1. 1808 (out of print) (price 2 Rs ) : Qeol^ical Structure of 
Chiticbun region — Allabbund in north-west of Rann of Kuchh.— > 
• Geology ol jiarte of Myingyaii, Mag we and Pakokku Districts, Burma 
— Oemogy ol Mikir Hills in Assam. — Geology of Tirah and Razaf 
, Valley. Pt. 2, 1900 (price 3 Rs.) t Charnockite Series, group of 
Archflean ffypersthenic Rocks in Peninsnlar India 

Voi., XXIX. 1900 (price 6 Rs ) ; Earthquake of 12tli June 1897. 

VoL. XXX, Pt. 1, 1900 (priot 2 Rs ) : Aftei shocks of Great Eaithquake of 12th 

June 1897. Pt 2, 3900 (price 1 Re ) : Geology pf neighbouihood ol 
Salem, Madius Presidency. Pt. 3, 3901 (price 1 Re ) : Sivamalai 
Series of Elspolite Syenites and Coiundom Syenites. Pt. 4, IWl. 

VoL XXXI. PL 1, 1901 (otil of piint) (price 3 Rs ) : Geology cf Son Valley in 
Bewah St.ite and ot P.uls of JaUiluur and Miiza|uu Pt *2, 1901 
(prtce 3 Bs ) : Baluchistan Desoit and pait of EBsieni Persia. Pt. \ 
1901 (price 1 Re.) , Peiidotites, Serpentines, etc., from Ladidrh. 

VoL. XXXIl. PL 1, 1901 (pAce 1 Re.) : Recent Artesian Experiments in India. 

Pt 2, 1901 (price 2 Rs ) : Rampur Coal-field. ?t. 3. 1903 (price 
3 Rs ) : *' Exotic Blocks *’ of Malla Johar in Bhot Mahals of Kumaon 
Pt 4, 1904 (price 3 Rs ) : Jammu Coal-fields. 

VoL. XXXIII. Pt. 1, 1901 (price 8 Rs.) : Kolar Gold-field. Pt. 2, *901 (price 2 Rs ) : 

Art- 1 : Gold fields of Waindd. Ait. 2: Auriferoub Qaartsdtes of 
Parhadiah, ('hota N.iwnr Art 3 . Aurifprons localities in Noith 
Coimbatore. Pt. 3, 1902 (pri&r 1 Re.) : Geology of Kulanandi State, 
Central Provinces 

VoL. XXXIV. Pt. 1, 1001 (pi ice 1 Re.) : Peeuliar form of altei«d Peridotite in li^sore 
State, Pt. 2, 1902 (out of print) (price 2 Re ) : Mica deposits of India. 
PL 3, 1903 (price 1 Be.) : Bandbills of GUfto i near Karachi. Pt. 4, 
1908 (pries 4 As.) : Geology of Persian Guff and adjoining portions of 
Putsia and Arabia. 

Voi^ XXXV. Pt. 1, 1902 (out of print) (price 2 Bs.) ; Geology of Western Rajpniana. 

pt 2, 1003 (price 1 Re.); Aftershocks of Great Earthquake of 12th 
June MffT, PL 3, 1904 (out of print) (price 1 Re ) ; Seismic ph^omena 
in BriUsfa India and tneir connection with its Geology. Ft. 4, 1911 
(pries 1 Re.) ; Geology ol Andaman Islands, with referet.ee to Nicobars 

yoL. XXXVI. Pt. 1> 1904 (pries 4 Bs.) : Geology of &>iti. PL 2, 3907 (price :5 Rs.) ; 

Geology of Provinces of Tsang and IT in Central Til^et, Pt. 3, 1919 
(price 3 Bs.) : Trias of the Himalayas. 
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VuL. XXX?11. 1909 [prict 0 / com^tu i^olumt 8 Bt.) ; Maogaiieiie-Ore Bipoidu of' 
Incli^ : Pt 1 [cut of print) (yfin 3 K$.)« Iniroduciion Add Mine^ologyi 
Pt. 2 [out of 2}nnt) [prtte 3 Ea,), Goclagys Pfc, 3 [ovb of print) 

6 Es ), Kconoitiics and Mining; Pt 4 [tfub of print) (price 5 ^b.)^ 

DehCiiiitioTr ot Denoaits 

vojtn AXXVXII 1910 [prtce 5 Es.) : Kaiigra Earthquake of 4tk ApfH 1985. 

VoL. XXXIX. Pt, ], 1911 [price 2 Ra ) : Geology of Northern Afghanistan. Pt, 2, 

1913 (price 3 Hs.) : Geology of Northern Shan States. 

XL Pt. 1, 1912 [out of pnnt) [piice 5 J^) : Oil Fields of Burma. Pt. 2, 

1914 {price 3 He ) : Petioloum Ocourrencee of Aseam and Bengal. 

Pt. 3, 1920 [out of print) (price 5 Rs.) : Petroleum in the Punkah and 
Noith West Frontier Province. * 

Cot, XLI. Pt. 1, 1913, Rep. 1922 (price 5 Rs.) : Coal-fields of India. Pt. 2, 1914 
(p?ice 3 Ks ) ; Geology and Coal Resources of Korea State, Central 
Provinces. 

VoL. XLIl. Pt. 1, 1914 (price 3 Ks.) : Burma Earthquakes of May 1012. Pt 2, 1917 
[pnre 3 Ps ) : 'I’he &tructiire of the Himiilayas and the Gangetic Plain. 
Voj XLI 1 1. Pt J, 1913 (out of punt) (price 2 Rs ) : Indian Geological Terminology 
Pt 2, 3916 [price 1 Re.) . Catalogue of Meteorites in the collection of 
th( Geological Siiivey of India, Calcutta 

Col. XLIV. Pt. 1, 1921 [price 5 Rs.) : Geology of Idar State. Pt. 2f 1023 [price 
6 Rs 8 As ) : Geolf>gy and Ore Deposits of Tavoy. 

VoL XLV. Pi. 1. 1917 [price 3 Rs.) : Geology of North-Eastem Rajputana and 
adjacent districts. Pt 2, 1922 [price 3 Bsi) ; Gwalior and Vindhyan 
Sv sterns in South Eastern Riipiitana 

\or XLVJ Pt L {p)ic( W? ^ • Siimangal Eaithouako of 8th July 1918. Pt. 2, 
1926 [pnn 2 R, ) 'i lu < iitth (Kofhh) Earthquake of 16th June 1819 
with a Revision of the Great Earthquake of 12th June 1897. 
l^OL. XLVJL Pt. 1, 1920 (pnte 3 lis ) ; Mines and Mineral Resources of Yunnan. 

Pt. 2, 1923 [price 4 Rs ) ; The Alkaline Lakes and the Soda Industry 

of Sind 

VoL. XLVIII. Pt. 1, 1922 [pfiie 5 Rs ) : Geological Notes on Mesopotamia with 
special icferences to Occurrences of Petroleum, Pt. 2, 1925 (i>/ire 
3 Rs 12 As); Geology of Palis of the Persian Provinces of Fars, 
Kermon and Laristan 

VoL XLTX. Pt 1, 1923 [pi^cc ^ Rs 8 As) The Bauxite and Aluminous Jiater.tG 
cccnntiues ot Todn 

Voi L I't j, 1925 [puL( 5 Rs 6 As ) : Descriptions of MoUusca of the Post- 

f iMtiaiv toimdum oi Nmlli WesRin Indta. Pt 2 (in the 

/rf ; I h« Ut<l i:v of Pi on It Mule (K.ishniii) and Adjacent Portions 

of t1 » P((T 1 ) ti 

Vofi. LI. Pt L J.925 [price d Rs 8 As ) . Indian Geological Terminology. 

VoL LIT Pt. 1925 {price 7 Ks. 8 As.) : On the Ge^ogical Structure of the 

Knianpura Co il fields, Bihar and Onssa. 

Ooutents .ard index to Meniojts, Vols T-XX and Vols. XXI-XXXV. Price 1 rupee each. 
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MWOKTOLOGW IKDICA 


«' -i- WlLMSfiKTACBOUS OF SOUTHBBM INOM, 

F. sau, titeeft Vot, I, Pt. X, hg H. F. B1.A«F0B1X 


iBm. I, WI.J& 

'*• 4 V. 4JI vjf 4M A#^* V*fA.A» 

Stt. I A ni^Voi. X gh^ggphatopod* (X86X— 66), pp. 216, pta. 94 (6 dottfate) {nut o/ 
V.-JTdt. II. ti^?^^(>pod» (18d7-«a)/ pp. am, 800, pta. 28 (curt 


VX— VOL. in. 1^*Petaoyptd» (1870-71), pp. xaa, 637, pl». tO. 

V. The Br»cl]io|^aa, CUiopo^ai EJohinodermete, Coml 8 » eta (IST^ 
—7^, pp. V, 202, pis. 29. 


▼ T V4rf* 

wm.--voL. IV. 


Vau , , . . , . . , 

^hal Pt, 2 . The tame {ccm/inued). Ft. 3 . Plants from 

CKSdapilU. Pt. 4 t Outbeis on the Madiras Coast. 

VoL. II, pp. xTi, 115, pis. 86a 1875-78, Pt. 1 ; Jurassic Flora of Kach. Pt. 2 : Flora 
of the Jabalpur group 

VoL. IH, pp. XI, 64+149, ph. 85(0 double) (I— XXXl+lA— XLVIIA). 1879 81. Pt. 

1 I The Flora of the Talchir KarharbaH beds. Pt. 2 ; The Flora of 
the Damuda and Paachet Divisioiuu Pi. 3 : The same (eonciuded). 

\ OL IV, pp, XXV.. 25+6b. pbr. 36 (2 double) (I— AXI + lA— XIVA). Pt. 1 (1882) (out 
af pnnt) . Fossil Flora of ^he South Bewah Oondwaua basin. Pt, 2 
(1886) : Fossil Flora of some of the coal fields in Western Bengal. 


(Sejel XX.)->JUBA8SIC FAUNA OF KUTCH. 

VoL. 1 (1873-76). The Cephalopoda, pp, i, 247, pis. 60 (6 double), by W. Waaobk. 
VoL. IX, pt. 1 (1893). The j^chinoidea of Kach, pp. 12, pis. 2, by J. W. GnsconY 
(oat of print). 

The Corals, pp 196, I — IX, pis 26, by J. W, Gbboohy. 

The Br<ichiopoda, pp 87, pis 16, by F. L KrtcniN. 
bamellibranchijita : Genus 'irigonia, pp 128, pis, 10, by F bi. 
KiTCniN. 


VOL n, pt. 2 (1900). 

VoL III, pt. 1 (1900). 

V'OL III, pt 2 (19C^). 


(See. IV.)--^INDIAN PBK-TEBTIARY VERrKBR4.TA. 

VoL 1, pr >i» 137, pis. 26 1865*85. Pt, ltl865) ; The Veitebrate Fossils from the 
Panchet rocks, by T. H Muxuiy. Pt. 2 (IfTZS) : The Verttbrate 
Fossils of the Kpta-Maleri Group, b> Sin P pb M, Geey Boietoh, 
L. C Miall, and W- T. Blanboro, Pt. 3 (1879) : B^tiBa 
Batrachia, by B. LrUBKKBR. Pt. 4 (1885) ? The Labimnlhodont from 
the Bijcii gi<)up,‘’by B JjYdekixJ^i. Ft 5 J1886) The Reptiha and 
Amphibia of the Maleri itnd Uenwa groups, by B. LtdsKkbE. 


(Bee. X.)— INDIAN TEETIABT AND POST-TERTIARY VBBTEBRATA, hv 
B. DTDBKKSB, except Vox., I, Ft. 1, by R. B FOOTE. 

VoL I, pp. XXX, 300, pis. 50. 1074-80. Pt 1 . Bbinoceros deccanensis Pt. 2 : Molai 
teeth and other remains of Mammalia. Pt. 3 : Crania pf Bnmioants 
Pt. 4 ; Supplement to PU 3 Pt. 5 . Siwalik and Narbada Probos 
Cidla 

VoL, lly pp. xy# pis. 46. 1881-84. Pi. 1 : Slwatik Bhinbcerotid«e<t Pt. 2 : Snppie^ 
mhnt to Sii^alik and Narbada Proboseidia. Ft, 3 : Siwabk aii^ 

, Narbada pt. 4 ; Slvralik Cemelopardalldfie. Pt. S ; Siwalik 

Selenodoot Snlna, etc. Pt 5i Si#aUk and Naibada Carmiom. 

Voi« HI, pp. xBiv, 264, pis 1884-8bw Pt. 1 {put of print) , Additional Biwalik. 

Peri^Sodac%U and Pfob«»i>ndta Pt 2 of pimt) Bi\\alik and 
Njhcbada Puiiiodo*it Suina. Ft. 3 \o%tc of print) i Rodents end new^ 
BUhttnantis few tbe Siwalik*. Pt. 4 (out of print) t Siwalik Bird*. 
Pt, 6 {out of pWnt) t Mastodon Teeth from Perim Islaiidi P^ 6 (out 
W : BIVaBk..ndd Kaifoada Cheloiua. Pt< 7 iotU of ' 

"Ik Crocodliia, I^aeertfiia and Ophidia. Pt. $ (#u< of 
try Fishim 

3 r_ J 


Vbfc, lV.jA.fl 


V«, p ? a>«Me OMom* 


Siwabk Mamma}^) ^ditpp^Umnt), 

, pie. 5 (vib— xijb The Famka^ef the 
4 1 ). 



{Seb. VJJ, XIV.)--TEBTIAirtr AND UPPSB OBBTAOBOtJS FADNA 

SlOl ICzicA’ DUNCAN and W. PfiROIT SLADBN, Ewcept ^ 

^ot r, pp. le+iac-'-ABa+fli^sQe, pi«.5-<.28+68+i3=:m isn-as. Pt. t/{oue 4f 

prtnS) : Tertiary Crabs from Rind and Kaob. Ft. 1. (n^W 2 } : 9m 
j'oBsii Corals and Alcyonaiia} by P. Martin Danoan Ft. d i T|ke ffMil 
Echiooidca of Sind : /'as. J, Tht CofdiiU btawHQnti beds; Fos. Tbe 
lUnikot Series in Western Sind , Fob, S, Tbe li^iriliar 9e1r«e!; ; Fob, 4, 
The Nari (OligoceneJ Senes; Fae. 6, The Gaj (Miocene) $i«ies; Fas. d. 
The Makr^n (Phocene) Seties; by Don&an and 
Fossil Bohinoidea of Koeh and KattyWar; by Dnunon* Sladen and 
Dlanford. 


(Sfcn XIII )~SALT.nANGE FOSSILS, by WILLIAM WAAGKN, Pnt.D. 
Product us Limestone Group ; Vol. I, Pt 1 (1879), Pisoes, Cephalopoda, pp. 72, pis. A 
„ .. „ .,2 (1880) Gastropoda and suppiemnt to lL 3 

pp 111 (73—183), pis. Id (1 double), (ru~ 
xvi). 

„ „ .,3 (1881). Pclecypoda, pp. 144 (185~*32Q), pla. 

8 (xvii — xxiv). 

„ „ „ „ 4 (1882—85). Braohiopoda, pp. 443 (329—770), 

pis 62 (xxv— Ixxxvi). 

„ !• „ „ 5 (1885). Bryoaoa — Annelidsa — ^Bchlnodermata, 

* 64 (771—834), pis. 10 (Ixxxvii— xovi). 
Co^enterata, pp. 90 
20 (xcvii — cxvi). 

„ ,, ,, ,, 7 (1887) Coeleiitcrata, Protozoa, pp. 74 (925- 

998), pis. 12 (cxvii — cxxviii). 

Fossils from the Ceratite Formation : Vol- II, pt 1 (1895). Pisces — Ammonoidoa, 
pp. 324, pis 40 (fntt of print) 

Geological R«*sult8 : Vol. IV, pt. 3 (1889), pp 1—88, pis 4 {out of print), 

„ „ M (1/11). PP 89 - 242, pis 8 


(Ssa. XV )— HIMALAYAN FOSSILS. 

Upper trldssio and liasp.ic faunas of the exotic blocks of Matla Johar in the Bhot Mahals 
of Kumaon ■ Vol. 1. pt. 1 (1008), pp. 100, pis 16 (1 dojble). by Dr C. Djener. 

Anthracolithic Fossils of Kashmir and Spiti ; Vol, I, pt. 2 (1899), pp. pla* 8, by Dr. 
C. Dienor. 

Tlie Permocarbon! ferous Fauna of Ohitichun No. I : Vol. I, pt 3 (1897), pp. 105, pis. 13, 
by Dr (' I>ifner 

The Permian Fospils of the Pioductus Shales of Kumaon and Garhwal : Vol. I, pt 4 
G897), pp 54, pis 5, by Dr C. Diencr 

The Perraidn Fossils of the Central ITiinatayas . Vol I, pt 5 (1903), pp 204, ph 10, by 
Dr G l>ieTicr 

The Cephalopoda of the l.ov^er Trias Vol II pt 1 (1897), pp. 182, pis 23, by Dr C. 
Diener. 

The Cephalopoda of the Muschelkalk Vol 11, pt 2 (1896), pp 118, pis. 31, by Dr. C 
Diener • 

Upper Tnassic Ophalopoda Fsunie of the Himalaya : Vol. Ill, pt. 1 (1899), pp. 157, 
"pis by Dr E von ^loisisovics. 

Trias Brachk>poda and Lamellibrancbiata : Vol. Ill, pt. 2 (1899), pp. 76, pU. 12 (2 
double), by Alexander Bittner, 

The Fauna of the Spiti Shales * Vol IV. Cephalopoda : Fasc. 1 (1903), pp. 132, p!«. 18; 
Fasc 2 (1910), pp. 133-306, pis. 47 (2 double) ; Fasc. 3 (1910), pp. 301-^395 pU. 38 ; 
by l)r W IThlig Lamelhbranchiata and Gastropoda : Fasc. 4 (1913), pp 397''r-456, 
pis. 7; by Dr. K Holdhaus Additional Notes on the Fauna of the Spiti Shales: 
Fasc. 5 (19141, pp 457—611, pis 4; by Miss Paula Steiger, PhD. 

Tha Fauna of the Tropites-Lrmestono of Byans ; VoL V, Memoir No- 1 (1906), 
pp. 201, pis. 17 (1 double), by Dr. 0 Diener 

The Fauna of the Himalayan Muschelkalk : Vol Memoir Na 2 (1907), pp. 140, 
pis. 17 (2 double), by Dr. C Diener 

Ladinic, Camic and Noric fannm of Spiti : Vol V, Memoir No 3 (1908), pp, 187^ pts. 34 
(3 double), by Dr. C. Diener. 

ijuwer 1 riapsio Cephalopoda from Spiti, Malla Johar and Byans ; VbL VI, Memoir, 
No. I pp. 186, ids. 31, by Drs. A. von Kraft and 0. Diener. 

The Fauna of the Traumatocrinus Limestone of Painkhanda : Vol, VI, llei&mf Ko. 2 
(1909), pp. 39, pb, ?. by Dr. C Diener. 

Tbs Cainbnan Fossils of Spiti ; Vol. Vfl, Memoir No. 1 (1910), fp* TQk 9^ by 
F. B. C Reed. 

Oidovician and Silurian fossils from the Central Himalayas: VoL YII; Memoir No. 2 
(1912), pp. 160, pis 20, by F. R. 0. Reed. . ^ 


(Sru XVI.T— BALUCHISTAN FOSSILS, djy FRITZ 1*11^ 

Tho Fauna of the Kellaways of Maxdr Drik : "Vol,. I, pt 1 'IS* ? 

The Fauna of the (Neooomiail) Bebmnito TO-' 1,* pb W jk . 

The Fauna of the Upper Crdlaoma (Maletri^tlaal Be^ tb# Kfirf 
pt. 3 (1897), pp, TO, pis. 23. 

The price fixed for these A 



I'he OanMM ^ Siwiim tiU[t>c»ng* : T^t* In Utnob 1 tW>}, pp. 1% pi. |, 

Kotea on Uotpk^ngy ^ tiriT PoX^pc^ : toL I, Moaaait ^ (XfidO). |ip. 58^ ]|^ 4> 
by Dr. 7rit» |f CM^Hag. Priee 1 4 ium 

pAuna of the Mk>$;«iX 9 Bflds of j^tma ; Vol. I, Memoir ^ (l903Ap pp. SfB. via, $6, by 
Dr* Frits NoetUog. Prioe 8 He. 4 Aa. (out oi printy, 

Obseivaiiona sor qO^uea Plantes Fossdes dea X^ower Oond wanes : Vol, IT, Memoir 1 
(1902), pp. 89, pla. 7, ^ 2;«UIer. Price t He. 12 Aa. 

Pemo-Oerbomfer^ Plants end Vertebrates from Kashmiri Vol. II, Memoir No- 2 
(1908), pp, 13, pis. ^ by A. 0. BeSmrd slid Dr. A. Smith Woodward. Price 1 Re. 
The Lower PafeeOEpio Fossils of the Noxthem Sba,n States, Upper Bmma • Vol. II, 
Memoir No. 3 (1006), pp. 134, pig. 8, by F. It* C. Reed, Price 2 Rs. 

Tlie Fauna of the NapeOff Reds or the Hh»iio Beds of Upper Burma : Vol. II, Memoir 
Ko. 4 (lOOSL pp. 09, 9, by Miss M. Healey. Price 2 Rs. 4 As. 

The Deyonian Faunas of the Northeni Shan States: Tel II, Memoir No. 5 (1908), 
pp 183, plfl. 20, by F. B. Reed. Price 5 Rs. 

The Mollusca of the )&nikot Series ; Vol III, Memoir No. 1 (1909), pp xix, 83, pis 8, 
by M. Oossman and Q. Pissarro Introduction, by E W Vrsaenbur^; Prioe 2 Rs. 
The Brachiopoda of the Naxnyau Beds, Northern Shan States, Burma * Vol. Itl, Memoir 
No. 2 (1917), pp 254, pis 21, by S S Buckman Price 5 Rs 4 As. 

On some Fish^reiUains from th^ Beds of Dongsrgaon, Central Provinces Vol III, 
Memoir No 3 tt909), pp 6, pi. 1, by Dr A Smith Woodward. Price 1 Re 
AnthraooUthic Fossik of the Shan States : Vol. til. Memoir No. 4 (1911), pp 74, pk 7 
bv Dr. C Diener. Price 1 Re. 12 As 

The Fossil Giraffidse of India : Vol. IV, Momoir No. I (1911), pp. 29, pk. 5, by Dr. 
O B. Pilgrim. Price 1 Re 4 As. 

The Vertebrate Fauna of the Gaj Series in the Bugti Hills and the Punjab ; Vol IV, 
Memoir No 2 (1912), pp, 83, pk. 30, and map, 'by Dr. Q B Pilgrim Price 8 Rs 
Lower Gkindwana Plants from the Qolabgarh Pass, Kashmir : Vol. IV, Memoir No 3 
(1912), pp. 10, pk 3, by A C Seward Price 1 Re 
Mcso2oic Plants from Afghanistan and Algban-Turkistan : Vol. IV, Memoir No 4 
(1912), pp 67, pk. 7, by A C Seward Price 1 He. 12 As. 

Ti lassie Faune of Kashmir: Vol V, Memoir No. 1 (1913), pp. 133, pis. 13, by Dr. 0 
Diener. Price 3 Rs. 4 As 

The Anthracolithic Faunm of Kashmir, Kanaur and ^iti : Vol. V, Memoir No 2 
(1915), pp 135, pk XL by Dr O Diener Price 2 Bs 12 As 
Le Crdia^ at PEoedne du Tibet Central : Vol. V, Memoir No. 3 (1916), pp 52, pk 16, 
by Prof, Henri DouvillA Pnee 4 Hs 

Supplementary Memoir on New Ordovician and Silurian fossils fi*oin the Northern Shan 
States • Vol VI, Memoir No 1 (1915), pp 98 pis 12, by F R C. Reed Prir»> 3 Rs 
Devonian Fossils from Ciutral and the Pamirs • Vol VI, Memoir No 2 (1922), pp. 
136, pk. 16, bv F. R. C, Reed. Price 4 Rs 

Ordovician and Silarian Fossils from Vunnan * Vol VI, Memoir No 3 (19X7), pp 69, 
pk 8, by F B C Reed. Prioe 2 Rs. 

Upper Carboniferous Fosaik from Chitral and the Pamirs : Vol. VI, Memoir No 4 
(1935), pp 134, pK 10, by F iR C Reed Pi ice 9 Rs 13 As 
Indian Qondwana Plants ; A Rovision ; VoL VII, Memoir No. 1 (1920), pp. 41, pJs. 7, 
bv A. C. Seward and B. Sahni. Price 1 Be. 12 As 
The Lamellibranchiata of the Eocene of Burma, Vol. VII, Memoir No 2 (1923), pp. 24, 
pk 7, by Dr G. de P Cotter Price A Rs.^ 10 48 
Review of the Genus Gisortia : Vol VIT. Memoir No 3 (in the presi). 

An incomplete skull of Dinotherium with notes on the Indian forms : Vol VII, Memoir 
No 4 (1924), pp. 13, pk 3, by R W. Pahner. Price 1 Re 2 As.. 

Contributiong to the Palieontologv of Assam ; Vol VITI, Memoir No 1 (1925), pp 73, 
pk 4, by Eridh Spengler Prieo 6 Be. 

The Anthracotheriidsa of the Dora Bugti (deposits in Baluchistan : Vol VIII, Memoir 
No. 2 (1924), pp. 69, p].s. 7, by C Forster Cooper Price 4 Bs. 

The Ferissodactyla of the Eoc^e of Burma • Vhl. VIII, Memoir No 3 (1925), pp 2B 
pis, 2, by llr. 0- E Pilgrim. Price 1 Rs. 9 As, 

The Fossil Snidm in India • Vol Vni, Mepwiir No 4 (1926), pp 65, pk 20, by Di G. E 
Pilgrim Price U Rs 12 As 

On the Blake CoHectlon" qf Ammonites from Kachbr: VqL IX, Memoir No. 1 (1994), 
pp. by L. F. Bpath. Price 12 As 

Rovision of the Jnra&sio Cephalopod Fauna of Kachh : Vol IX, Memoir No 2 (iq tne 
prsas), by L. F. Snath 

Palmosoic and Mesqaolo Fesatk frpm Tqilimn t VnL X, Memoir No. I {in M« ptuai)^ 
by F. % Q, Bee4 

Thw A^llqaca of the Bamkot Series (togirther with some ^pocios from the Oardita 
B^aumaniT Beds : Vol. X, Memoii 2 (fh fhe press), by M Cossman and G Pisearo. 
Index Ur (he Genera and Species dMorloed in the PakeonMbght Indioa, up to the year 
1891. Price 1 riafwq. 

'7 



RECORDS OF THE GEOLOGICAI SURVEy OF INDlft. 

Vau I, x868. 

f'art I {tmt of print), — Aimu«ii report for 1867. Coal-seasis of Tawu valley. Coal «u 
Garrow HiHe- Copper in Bunuelkand. MeteoHtea. 

l*ait S {{>ut of pri/t^).~^oal-8eam8 of neighbourhood of Chanda. Coal n^r.; 2^%gpuf. 
Geological notes oh Surat Collectorate. Cophalopodotis fatma of South ^ loaiaa 
cretaceous deposits. .Lead in Raipur district. Coal in .Eastern Hemisphere, 
Meteorites. 

Part S (out of print), — Gastropodous fauna, of South Indiau. cretaceous deposits. Note# 
on route from Poona to Nagpur vid Ahmednuggur, Jalua, Loonar, Yeotmahsdf 
Mangali and Hingunghat. Agate-flake in pliocene ( ?J| deposits of Upper Godavery 
Boundary of Vindiiyaii stories in Bajputana. Meteorites. 

VOL. II, 1869. 

Part 1 (out of printy — ^Valley of Poorna river. West Berar. Kuddapah and Kuriiool 
formationa. Geologicfid slcetch of Shillong plateau. Gold in Singhbhoom, cCis. 
Wells at Hazareebagh. Meteorites. 

Part S (out of print). — Annual report for 1868. Pangshura tecta and other species of 
Chelonia troin newer tertiary deposits of Nerbudda valley. Metainorphic rocks of 
Bengal. 

Piut S (out of pjint). — Geology of Kutch, Western India. Geology and physical geo- 
graphy of Nicobar Islands. 

Part {out of print). — Beds containing .sllicilied wuud in Eastern Promo, ■*\ntish Burma. 
Mineralogical statistics of Kumaoa division. CoMi-field near Chanda. Lead in 
Raipur district. Meteorites. 

VoL. HI. 1870. 

l^rt 1 (cut of print), — Annual report for 1869. Geology of neiglibourliood of Madras. 
Alluvial deposits of Irrawadi, contracted with those of Ganges. 

Part S [out of print). — Geology of Gwalior and vicinity. States at Chiteli, Kumaou. 
Lead vein near Ohicholi, Raipur district. Wardha river coal-fields, Bejpar and 
Central Provinces. Coal at Karba in Bilaspur district. 

Part S (out of print). — Mobpani coaLheld. Lead-ore at Slimanabad, Jabalpur district. 
Coal east of Chliattisgarh between Bilaspur and Ranchi. Petroleum in Burma. 
Petroleum lociility of Sudkal, uear FuUiiuag, .vest of Rawalpindi. Argentiferous 
galena and copper in Manbhum. Assays of iron ores. 

Part 4 (out of print). — Geology of Mount Tills, Punjab. Copper deposits of Dalbhum 
and Singhbhuro : 1.— -Copper mines of Singhbhum : 2. — Copper of Dalbhum and 
Singhbhnm, Meteorites. 

VoL. IV, 1871. , 

Pari I (out of print). — Annual report for 1870. Alleged discovery of coal near Gooty, 
and of indications of coal in Cuddapah district. Mineral statistics of Kuinaon 
division. 

Part 2 (out of print), — Axial group in Western Prome. Geological structure of Southern 
Konkan, Supposed occurrence of native antimoi^ iu the l^raits ^ttlements. 
Ooposit ill boilers of steam-engines at Raniganj. Phint- bearing sandst^inea of 
t;odavari valley, ou southern extensions of Komthi ^roup to neighbourhood of Eliore 
.nid Kajmaridn, and on possible occurrence of coal in same direction. 

Pf/ji o (out of print). — Borings for coal in Godavari valley near Oum^uden and Tlhadi'a- 
chaiani. N/wbada coal-basin. Geology of Central Provinces. F'®nt bearing tand- 
tiU >n^ti of Godavari valley- 

Puit (out of print). — ^Ammonite fauna of Kutdi, Raigur^nnd Hengir (Gan^UrJ Coal- 
bold. Sandstones in neighbourhood of Hrat barrier hn Godavari^ and in country 
‘jelwe4ai Godavari and Elloi'e. 

VoL. V, 1872. 

Part 1 (out of prina). — ^Annual report ic^ 1871. Relations of roclm near Murree (Harib 
Punjab. Mineralogical notes on ^leiss of South Mirzapur and 'adjoining 'country. 
:SHiid8tones in nei^bourhciod of hrst barrier on Godavari, and in country .batwjoen 
Goila\nri and EUore. ' , . 

Piut 3 (out of print ), — Goaitts of Baluchistaji}^ and Persia from Karachi ^ dmod of 
Persian Gulf, and some of Golf Island^.' Parts of Kumiuummat and l&ftaineonda 
districts in Nizam’s Uozninidns Gcolog;) of jOriOsa. Kevr coal^eld in sou^-nasterti 
Hyderabad (Decoany territory. 



I^art 5 (out of prin4),-^Maakatl^ Masbti^im on Hiatt of £|jBUttpl«' oi UfOid 

jointujg. Axial ^outp of Wosteivi Piroioe. Oeolog^r of Bombay Pt^dokienf. 

^ (oui of print), — Coal m iioithom region of Sat]^»ura basin. KyidOnoe aftorded by 
raised oyster banks on coasts of India, in estimating ayipuiit of elevation indicated^ 
thd'eby. Possible field of coal-measures in Godavm distriot, Madras^ Px^asidenoy. 
loameia or intra-trappean formation of Central India. Petroleum Ibcalitiea in 
Pegu. Supposed eozoonal limestone of Vellam Bile. 

Vob. 71. 1873. 

l*(ut I — Annual report for 1872. Geology of North-West Provinces. 

rm! i (out of pnnf). - Bisrampur coal-neld. Mineralogical notes on gneiss of south 
Mtrzapar and adjoining country. 

\irt S (out of prtnt )^ — Celt in ossiferous deposits of Narbada valley (Pliocene Of 
Kalooner) : on Ago of deposits and on associated sheUs. Barakars (coal-mea«area) 
in Beddodanole field, Godavari district. Geology of parts of Upper Punjabi Goal 
nt India, faialt-spnags of Pegu 

/V/y/ (out of vrmt). — Iron deposits of Chanda (Central Provinces). Barren Islands 
aiid Narkondam. Metalliferous resources of British Burma. 

Von. VII, 1874. 

/\ir/ 1 [out of punt) — Annual lepoii for 1873 Hill langfui between InduK vally in 
Ladak and Shah-i-Dala on frontier of Yarkand territory. Iron ores of Komaoii 
Haw materials for iron smelting in llauiganj field. Elastic sandstone, or so-called 
Itacolumyie. Geological notes on part oi Nortbein Hazaribagh. 

P \ t 2 {out of print) — Geological notes on route traversed by Yarkand Embassy from 
Shali-i-Dula to Yarkand and Kashgar. Jade in Karakos valley, Tnrkistan. Notes 
irom Eastern Himalaya, Peiioleutn in Assam. Caal in Garo Hills. Copper in 
Naibada valley. Potash salt from East India, Geology of neighbourhood of Mari 
lull station in Punjnb 

Part 3 [out of print), — Geological ob^eivations made on a visit to Chaderkui. Thiau 
Shan lange Former extemsion of glaciers within Kangra districts Bmldins and 
ftinameniai stones of India. JMaieii^s foi ntm manufacture in Kauiganj coal-fi eld. 
Manganese ore in \\ ardha coal-field. 

Put 4 {out of print) — Auriferous locks of Dhambal hills> Dharwar district. Antiquity 
ot Inimaii race in India. Coal recently diso?vered in the count 1*7 of Luni Paibans, 
south-east corner of Afghanistan. Progress of geological investigation in Qodavan 
disinct, Madras Presidency, Subsidiary materials for artificial fnel. 

VoL, VIII, 1876 

/ /// 1 {out of jiupt) \nmial lupoit toi 1874 Tlie Ahum Aitush coiisidci'od from 
gcj logical point of view. Evidences of * ground-ice ’ m tropical India, during 
°l\i1chir period. Trials of Kaniganj fire-bricks, 

Pait 2 (out of print) — Gold-fields of south-east Wynaad, Madras Piesidency. Geological 
i/oles on Kh.ireean hills in Upper Punjab. WaUr- bearing strata of Surat district. 
(5 cm iogy of Scindia’s territories. 

Part 3 {out of print ), — Sbahpur coal-field, with notice of coal exploraMons in Narbada 
regions. Goal iccently found near Mofion^, Ehasia 

Prut 4 (out of print ). — Geology of Nepal. Kaii^rh aud llingir coal-fields. 

You IX, 1B76. 

Part I (out of print) — Annual r^ort for 1875. Geology of Sind. 

Part 2 (out of mint ). — Eetirement of Dr. Oldham Age of some fossil fioras of India. 
Ciunium of Stegqdon Oanesa, with notes on sub-genus and allied forma. Sub- 
Himakiy an series in -Tamu (Jamnioo) Hiils. 

Port 3 {ovx of print ). — Fossil floras in India. Geological age of oefrtain groups com 
pnsed in Gondwana series of India, and on evidence th^ a^rd of distinct 
r.oologic;^ and botanical terrestrial regions in ancient epochs, Kelattons of IbSSitifer- 
ous strata at Maleri and Kota, near Sironcha, C. P. Foj&sd mammalian fhntus pf 
India and Burma. . 

Prut 4 (out of print). — Fossil fioras in India. Osteology of Me^oopotamus ditsimilis. 
Addend and Corrigenda to on tertiary mammalia. Plesiosaurus in India. 

Geology of Piir Panjal and neighbouring districts. 

VoL. X, 1877. 

Part 1 (out of Annual report for 1876. Geological notes on Great Indian Dwti 

l>etwocti Siim and Uajputana. Cretaceous genus Omphalia near Nameho lake> Tibet, 
abont (S mllps north of Lbrna. Estheria in Gondwana formation. VerUbratii ffonr 
Indian tecHary and secondary rocks. New Kmydine from the upper tertfaries of 
Northern Punjab. Observations on under-ground temperature. 
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Part t {out of ^»ni).““Rock8 of the tower Godavari. *Atgarli ftindatonia’ tietft 
Cuttack. Fossil floras in India. New or rare mammals from the Siwaliks. Aravali 
bories in North-Eastern Kajputana. Borings for coal in India. Geology of India. 

S {out of — TerLmry zone and underlying rocks in North-West Punjab. 

Fossil floras in India. Krratics in Potwar. Coal explorations in Darjiling district. 
JvimesLones in neighbourhood of liaraicar. Forms of blowing macliine used by 
smiths of Upper Absaiii Analyses of Uaiuganj coals. 

I^ait {out of piint).- ij&o\ogy of Mabaaudi basin and its vicinity. Diamonds, gold, 
and lead ores of Sambalpur district. ‘ Eryon Comp. JBarroveiisis,’ McCoy, from 
Sripermatur group near Madras. Fossil floras in India. The Blaini group and 
‘Central Gneiss’ in Simla Himalayas. Tertiaries of North-West Punjab. Genera 
Ch(i3i oineryx and Kbagatherium. 

VoL. XI. 1878. 

l*aTt 1 — Annual report for 1877. Geology of Upper Godavari basin, between river 
Wardha and Godavari, near Sironeba. Geology of Kashmir, Kishtwar, and F^ngi- 
Siwalik mammals. Paiseontological relations of Goridwana system. * Erratics in 
Pnnjab.’ 

t^ait 2 {out of print ). — Geology of Sind (second notice). Origin of Kumaun lakes. Trip 
over Milam Pass, Kumaun. Mud volcanoes of Ramri and Cheduba. Minorid 
resources of Ramri, Cheduba and adjacent islands. 

Part S. — Gold industry in Wynaad. Upixir Gondwana series in Trichinopoly and 
Nellore-Kistna districts. Senarmontite from Sarawak. 

Part Jf,. — Geographical distribution of fossil organisms in India. Submerged forest lo 
Bombay Island. 

VOL. XII, 1879. 

PaH /.—Annual report for I87S. Geology of Kashmir (third notice). Siwalik mammalia, 
Siwalik birds. 'I'om through Hangrang and Spiti. Mud eruption in Hamri Islanu 
(Arakan). Braunite, with Rhodonite, from Nagpur, Central Piovinces. Tala onto- 
logical notes from Satpura coal-basin. Coal importations into India. 

Pint -Medipani coal-field. Pyrolusite with Psilomelane at Gosalpur, Jabalpur district. 
(ieologic.H icconn.iissanco fiom Indus af Kiirlnilgnrh to Kurram at Thai on Afghan 
frontier. Geology of Upper Punjab. 

Pari S. — Geological features of northern Madura, Padukota State, and southern parts 
of Tanjore and Trichinopoly districts included within limits of sheet 30 of Indian 
Atlab. Cretaceous fossils from Trichinopoly distiict, collected in W/7-)8. Spheno- 
phylluin and other Equisetacem with refei*ence to Indian foim Tnzygia Si^eciosa, 
Boyle ^phenophyllum Trizygia, Ung.). Mysona and Atacamito from Nelloro dis- 
trict. Corundum from Xhasi Hills. Joga neighbourhood and old mines on Nei- 
budda. 

/*a?t — ‘Attock •'^Ivics and I heir j'jobablc geological position. Margioal bone of un- 

dcscribed tortoise, luuii Ui)f'cr Hiwahks, near Nila, in l*otwar, Puiijal*. Geology of 
North Arcot district. Road section from Murree to Abbott abad. 

VoL. XU I, 1880 

/*art — Aiiiiua! repoit for 1879 (neology of Cppei Cnnlavau b.isiii iii neighl.ouihood of 
Sironcha Geology of L.id.ik ;'nd ncighbouiing distials. Teeth of fossil fishes fiom 
ri.aimi Lslaml md ITinjab. J'\>hm 1 gcm'ra Ntjgguiathia, Stbg., Noggorathiopsis 
F.stm., and Rhiptozamitea, ISclimalh., in paIa?ozoic and secondary rocks of Europe, 
Asia and Australia, Fossil plants fiom Kattywan, t^liekh Budm, and Sirgujah. 
Volcanic foci of eruption in Konkan. 

Part S. — Geological notes, Paloiontological notes on lower tiias of Himalayas. Artesian 
wells at Pondicherry, and possibility of finding sources of water-supply at Madras. 

Pa// . 5 , Kumaun lakes. Celt of puheolithic tyjie in Punjab. P/ilajontological notes 
fiuin Karharbari and South Bewa coal-helds. Correlation of Gondwana flora with 
o'ltiP floras. Ailesian wells at Pondicherry. Salt in Jlajputana. Gas and mud 
ei apt ions on Arakan coast on 12Lh March 1879 and in June 18ft. 

/^irt (out of juint ). — Pleistocene deposits of Noithern Punjab, and evidence they afford 
of extiome climate during portion of that period. Useful minerals of Arvali region, 
t.’ofrcldtion of Gondwana flora with that of Aubtralian coal-baring system. or 

dlkali soils and saline vi'cH waters, Ueh soils of Upper India, mini Tal landslip, 
18* b September 1880. 

^ VoL. XIV, 1881 

/ an . Annual report for 1880. Geology of part of Dardistan, Baltistan, and neigh- 
homing aistricts. Siwalik carnivora. Siwalik group of Sub- Himalayan' region. 
South Kewuh Goudwana basin. Ferruginous beds associated with basaltic rocks of 
north cMBtern Ulster, in relation to Indian lateritc. Rajraahal plants. Travelled 
hlock.s of the Punjab. Apiiendix to * Pahnonlological notes on lower trias of Hima- 
lava?.’ Mammalian fossils from Perim Island. 

]paTt k— Nahan Siwalik unconformity in North-Western Himalaya. Gondwana verte- 
brates. Osaiferoiw beds of Hundee in Tibet. Mining records and mining record 
Office of Great Britain; and Coal and Metalliferous Mines Act of 1872 (England). 

10 



RECORDS 


OF 

THE GEOLOGICAL SURVEY OF INDIA. 


Part 3-1 *1020. [September, 


Thh Mineral Produciion of India during 1925. By 

E. H. Pascoe, M.A., Sc.D. (Cantab), D.Sc. (London), 

F. G.S., F.A.S.B., Director, Geological Survey of India. 


CONTENTS. 


T — Introduction — 

Total v'aliie c»f production, 
anted . . •. 


Page. 


Number of raineial eoneessioiis 

266 


II. — Minkrals of Group \ - 

Chioimto ; Coal ; t^oppei ; Diamonds ; Gold ; lion ; .Tadeite ; Lead ; 
Magnesite; Manganese ; Mica ; Mona/ite ; Petroleum; Ruby, 
Sapphire anti Spinel ; Salt; Saltpetie; Silvei ; Tin ; 'rimgeten ; 
Zinc ..... ..... 


258 


I II ■ “-MTNERAr.,S OF GroUP 11 

Alum ; Amber ; Apatite ; Asbestos ; Baiyto.s ; Bauxite ; Bihiiuith ; 
Building materials ; Clay ; Fullei’s Eaith ; Gypsum ; Ilmoiiite ; 
Kyanite ; Ochie ; Oil Shale ; Rock Ciystal ; Seipentiiie ; Sotln ; 
Steatite ; Zircon ........ 284 


JV. — Mineral Concessions cTranted di ring the year 


. 292 



256 
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I.— INTRODUCTION. 

T flE mothod of classification adopted in the first Keview of Mineral 
Production publislied in these Records (Vol. XXXTl), 
although admittedly not enlirely satisfactory, is still the best t^hat 
can be devised under ])resent conditions. As the methods of 
collecting the returns })eco!ne more precise and the 77iachinery 
employed for the jnirjKjsc more * tlicient, the number of minerals 
included in Class T- for which apj)roximately trustworthy annual 
returns are available— increases, and it i* hoped that the minerals 
of Class If — for which regularly recurring and full particulars cannot 
bo })rocured — will in time be reduced to a very small number. Tn 
ihe case of minerals stdl exploited chiefly by primitive Indian 
methods, and thus forming the basis of an industry carried on 
by a large number of persons, each working independently and on 
a very small scale, the collection of reliable statistics is imjiossible, 
but the total error from year to year is not impro' a' ly ap])rovi 
mately constant and the figures obtained mav be accepted as a 
fairly reliable index to the general trend of the industry. Tn the 
case of gohl, the small indigenous alluvial industry contributes such 
an insignificant portion to tlie tot.iJ outturn that any error from 
this s.)urc(‘ iuay be regarded! a negligible. 

The average value of the Tndian ruf)ee during the year 1025 
was Ls*. tlie higln st value reached was Is*. and the lowest 

l.v. 5j/vZ. The \alues shov\n in table I and all following tables of 
the ])r(\scnt Review' are given on the basis of Is. 5{ff. to the rupee 
for 1021 and Is. to the rujjee f r the latter value being 

taken for (*ase of calculation as equivalent to Rs. 13'3 to £1, instead 
cf Rs. 13 310. 

From Table 1 it will be seen that there has been an apparent 
decrease of nearly £1,121,000 or about 3 0 [)er cent, in the value 
of the tf)tal production over that of 1021. This decrease is mini- 
mised by a slight increase in the average exchange value of the 
rupee. An increase or decrease in value does not always corres- 
pond to a similar variation in output, and cannot, therefore, be 
regarded as an infallible indication of the state of an industry. 

The number of mineral concessions granted during the year 
amounted to 850 against 760 in the preceding year ; of these one 
was an explo ing license, 737 were pro.spccting licenses and 121 were ^ 
mining leases. 



Part 3.] Pasc oe : Min&ral Production, 1925. 2^7 


Tarlk 1. — Total Value of Minerals for which returns of jiroduclirm 
are available for the t/e^trs J924 and 7925. 
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V"a nation 
per cent. 

(V)al . 


(r/)IO,7<iG,4TT 

9,A0T,828 


1,202,005 

—11-7 

lV»tr<)Ioiim . 


7,r)-,0,2TT 

7,740,727 

181,494 


4 2 4 

Afan^'anoso (6) 


2,719,949 

2,t»l 7,220 


102,729 

3 8 



1,H27,ITT 

l,(»7T,AtH 


153,932 

— 84 

Load and load-oro 

1,994, 07 9 

1,0(>0,720 


27,953 

—10 

Hiiildin? rnatorialH 

7TT,1 17 

8AT,8r>l 

120,734 

1 10-5 

Mioa (r) 


079,790 

799,1 ST 

119,087 


I 17 0 

Nilvor 


810,809 

70A,AOT 

. , 

105, .300 

12-9 

Salt . 


700,717 

A74,()28 


12(>,089 

ISO 

Jion-oio 


279,010 

TT0,77A 

57,105 


1 20 5 

T"m and tin oio 


(a) 208,179 

207,9Tl 

59,752 


J 28-7 

( '«)|>|)or-inatto 


114,714 

2(»2,297 

I 17,583 


1 128-0 

Zinc oio (c) 


8T,t8() 

1 A<»,T7A 

72,889 


1 87 3 

Salt |)o( re (r) 


201,T82 

1 17,(;i7 


53,705 

20 7 

(Tiinmito 


42,2”>9 

40.171 


2,088 

—4 9 

T’unustcn 


24,.V>9 

TT,97A 

9,410. 


1 38 2 

Mauiiic-itc . 


21 ,(488 

Tl,179 

10,091 


47 8 

ll\il)y, SajJiJiiro 

.ind Sinnol. 

T1 77T 

27,4A4 


7,319 

21 0 

('lass 

, 

2:), 178 

21 ,79A 


3.383 

- 13-4 

.la(i<‘ifc (r) . 


r)0,8 19 

I2,2T7 


38.612 

^ 75 9 

St<‘atit(* 


4,977 

9,7AO 

4,773 


95 9 

liaiiMto 


IT, ATI , 

(i.T20 


7.211 

.“>3 -3 

Mmia/ilo 


9,:>0I 



9.301 

100 0 

( is |is|i||) 


.•),.V27 

A.810 

’ ’283 


1 5-0 

/ii4 on 


2,717 

1,1.08 

1,891 


4 094i 

Kv.initc 


242 

T.022 

2,780 



Otlim 


4,s0(t 

2,784 


2.010 

-42 0 

A III 111 


• 1 ,T,".9 

1,718 

359 


4 20 4 

l^’iilli’i ’.s cai til 


! 1,1 AT 

1,015 

402 


+ 400 

Ha 1 A tcs 


2,2 AA 

1 ,T2S 


927 

-411 

Diiiiiioiids . 


1,9SA 

1,098 


887 

14-7 

A pa till' 


1,S92 

8 AO 


4.012 

- 824. 

Amlior 


1,101 

710 


391 

- .35 5 

llinciiitc 


1 ,T81 

492 


889 

- 04-3 

Aihc.stos 


1 ,TA 1 

TOl 


993 

-73 3 

Soda . 


9t> 

171 

75 


-78'1 

Aiitnnon^ . 



20 

2(i 



Oil shale 



lA 

15 



Scipcntiiio . 


A 

8 

3 


— 00 (> 

('op])CIJlS 


17 

1 

I 


• 

Hisnnitli oic 




17 

* • 

Total 

28,634,996 

27,513,960 

789,179 

M2 

1.910,615 

V ^ 

:i,036'« 



(a) l^'vi.scd. (h) Valuo f.{, h {*') Kxport valuft* 
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Chromito. 

Coal. 

Copper. 

Diamonds. 

Gold. 


II.— MINERALS OF GROUP I. 

Iron. Maiigmiese. iluby, Sapphiie 

Jadeito. Mica. and Spinel. 

Lead. Moiiazito. Salt. 

Magnesite. Petroleum. SaltiJetre. 


Silvei. 

Tin. 

Tungsten. 

Zinc. 


Chromite. 


There was again a decrease in the production of chromite in India 
during 1926, amounting to 8,010 tons. For the greater part of this 
decrease the Zhoh valley deposits were responsible. The total 
exports from India during the year amounted to 48,328 tons and ex- 
ceeded the production ; the latter was evidently supplemented 
from stocks accumulated in 1924. Chromite exported from the 
ports in British India amounted to 36,157 tons against 30,089 tons 
in 1924. Chromite mined in British India is also exported from the 
port of Mormugao in Portuguese India ; the quantity exportetl 
during 1924 and 1925 was 1,699 tons and 12,166 tons respectively. 

Table 2. — Quantity and value of Chromite produced in India during 

1924 and 1925, 




1924. 



1926. * 



Quantity. 

Value. 

(£1 --Rs. 1.3*9) 

Quantity. 

Value. 

(£ 1 =Ra. 1.3-.3) 

Jialu4hi'<tati — 

Tons. 

Rs. 

£ 

Tons. 

Rs. 

£ 

Qu( tt<i-PLhin . 

81 

40.3 

29 

10 

1.50 

11 

Zhub 

20.(}29 

.3,81,810 

27,4()8 

18,188 

2,<.5, 121 

19,9.34 

Bihai ami Orissa — 


Singhbhum 

1,140 

19,241 

1,384 

- .3,038 

09,274 

5,208 

Mysore State — 

Hassan 

l.%791 

1.09,528 

7,880 

8,6G2 

82,890 


Kadur 


1,900 

15,200 


Mysore . 

3,821 

76,420 

*5,498 

5,0.54 

1,01,639 


Total 

45,462 

.5,, 37, t02 


37,452 

/i,:i4,2so 



Coal. 


There was a decrease during the year of about 270,000 tons, or 
about 1‘3 per cent., in the output of coal. This decrease was due 
ch’efly to Bihar and Orissa and Bengal, partly to Central India 
and Assam, and to a small extent to Baluchistan and the Punjab. 
The production in the Central Provinces and Hyderabad shewed 
a substantial improvement, and that of Raj pu tana increased over 
6,000 tons. The decrease in Bengal was from the Raniganj field. 
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and in Bihar and Orissa mostly from the Jharia field ; there was a 
substantial rise in the output from Bokaro which now produces 
over 7 per cent, of the Indian total. Giridih also increased her rais- 
ings by some 18,000 tons, while Jainti and Rampur continued 
to decline. An initial production from Karanpura of 13,354; tons 
is worthy of note. In Central India, Sohagpur failed to 
continue its rapid upward tendency and shewed a decline of some 

15.000 tons. In the Central Provinces there were substantial in- 
creases in the cases of Ballarpur and Pench Valley, and a reduction 
in the case of Mohpani. For the increase in Hyderabad, Singareni 
was mainly responsible, but the Sasti field contributed an additional 

13.000 tons. Amongst the Tertiary fields of Assam, Makum and, to 
a less extent, the Naga Hills were responsible for a deficit. In 
Baluchistan the Khost field continued to decline. The output 
from the Jhelum district of the Punjab declined, while the Bikanir 
field of Rajputana shewed improvement. 

The total value of the coal produced in India decreased from 
Rs. 14,96,53,419 (£10,766,433) in 1924 to Rs. 12,64,00,908 (£9,503,828) 
in 1925. 

There was a reduction in the pit’s mouth value per ton of coal in 
all provinces except the 'Central Provinces (the figure for Burma is 
not available) ; this fall in value was severe in all cases except in Assam 
and Rajputana, where it amounted only to Rs. 0-2-10 and Rs. 0-2-2 
respectively. In the two great coal provinces, Bihar and Orissa 
and Bengal, the price dropped Rs. 1-0-6 and Rs. 1-4-5 respectively. 
In Central India it fell Rs. 1-3-8 ; in the Punjab the fall was 
Rs. 0-8-0. The maximum fall, Rs. 2-13-5, was in Baluchistan, where, 
however, conditions arc abnormal and coal supplies small. 


Table 3. — Average yriee (per ton) of Coal extracted Jrom the Mines in 
ecu:h Province during the years 1924 and 1925, 


-- 





1924. 

1925. 


Assam 





Rs. A. P. 

8 12 11 

Rs. A. 
8 10 

p. 

1 

Baluchistan 





15 14 2 

13 0 

9 

Bengal .... 





8 0 11 

6 12 

6 

Bihar and Orissa 





6 11 9 

5 11 

3 

Burma .... 





30 0 0 

(a) 


Central India . 





5 12 11 

4 9 

3 

Central Provinces 





0 16 

6 3 

2 

Punjab .... 





8 11 5 

8 3 

5 

Rajputana 





7 14 

6 15 

2 


(a) Not available. 
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Table 4. — Origin oJ Indian Coal raised during 1924 and 1925. 


— 

Average of 
last five 
years. 

1924. 

1 

1 

1025. 

(ffmdw.ina C\)al(icldy 

Tertiary Coalfields . 

. 

T.)ns. 

1H,9()(),9]3 

100,550 

Tolls. 

(a) 20,690,3.38 

477,946 

• 

Tons. 

20.447,898 

456,479 


Total 

19,421,463 

21,174,284 

20,904,177 


( /) l*e\ islmI 


T\hLK o. Piovinvial Piodmlion of Coal duung the gcais J924 and 

1925. 


PlOVlIKC. 

1921. 

1 1925. 

Im ic as( . 

J)» III asi . 

# 


To Hi,. 

Tons. 

Tons 

Polls. 

Ahham .... 

334.S42 

318,812 


16 0(H) 

Balu(histari .... 

U)..5.57 

.34,797 


5 7M) 

Bengal 

5,03 1,05.7 

4.91.3,8.72 


117,803 

Bih.ir and Uiissa . 

(c/)14,l05,.729 

13,9.38,509 


107,020 

Billina. .... 

255 

25 


230 

Cential India 

235,298 

210,106 


16,192 

Cential riTivmces . 

679,081 

708, 75 1 

29,473 


U3^deiabad .... 

614,775 

607, '>7 7 

23,102 


Punjab .... 

80,122 

74,662 


5,760 

Bajputanu .... 

21,870 

28,1 73 

0,283 


Tolal 

2M74,284 

20,904,377 

58,858 

328,765 


(a) IlcMsed. 
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Tarle 6 . — Output of Gondwana Coalfield'^ for the yenn^ 1924 and 1925. 



1924. 

1925. 

Coalfieldis. 

Tone. 

Per cent, of 
Indian Total. 

Tons. 

Per cent, of 
Indian Total. 

Bevgolj Bihar and Orissa — 
Bokaro .... 

1,343,600 

0-34 

1,494,960 

716 

Daltonganj . . * 

4,091 

002 

17,274 

•08 

(iliiklili .... 

7G8.690 

3 03 

780,042 

3‘76 

Juifili .... 

78,647 

0-38 

70,080 

*37 

Jliaria .... 

10,846,042 

61-22 

10,070,883 

61-08 

Karanpiira * 


.. 

13,364 

•07 

Kajinulial tliJl.s 

.. 

.. ‘ 

1,653 

•01 

J<aiiig.tr!j 

6,9<»6 

0 03 

2,548 

•01 

• 

i^aiupiir (Kuigarh llingir) 

49,115 

0-23 

45,410 

•22 

i^aniguiij 

0;035,347 

28-51 

5,729,080 

2742 

Talchir 

6,417 

0-03 

7,205 

•04 

1 

Central halai - 
t^dhagpiir 

131,174 

0-02 

110,170 

•66 

riiiaiia 

104,124 

0-49 

102,93r> 

•49 

C( niral Vxn i n( 

JkiJJai]>iii 

• 127,646 

0-60 

100,490 

•72 

J lovliiingakatl 

3 

. . 

• • 

• - 

Alnlil'i'lJl 

70,620 

0-30 

70,0.39 

•34 

iViitli Volley 

173.890 

2-24 

486,708 

2-30 

iShuhjuir 

1,111 


1,119 

•01 

Ycotii.al 

. . 


1.138 

•01 

Hyderabad — 

ISatti .... 

26,060 

0-12 

38,163 

•18 

ISiugaicui 

019,725 

2-93 

1.29,724 

3-01 

Tolnl 

(u)Z0,696,338 

97 7S 

1 

20,447,898 

97-82 


(a) Revised. 
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Table 7. — Ouijmi of Tertiary Coalfields for the years 1924 and 1925, 



1924. 

1926. 


Tons. 

Per cent, of 
Indian Total. 

Tons. 

Per cent, of 
Indian Total. 

Assam — 

Khasi and Jaintia Hills . 
Makum 

Naga Hills 

280 

274,479 

60,083 

y 1*68 

846 

262,969 

66,038 

1-52 

Baluchistan — 

Khost 

8or Range, Kalai, Mach . 

26,678 

14,879 

1 019 

17,086 

17,712 

1 U17 

Burma — 

Karoapying (Mergui) 
Southern Shan States 

266 

0*00 

'(a) 26 

0-00 

Punkah — 

Jhelum .... 
Mianwali . • 

Shahpur • • . 

62,942 

18,787 

8,693 

^ 0-38 

49,369 

18,341 

6,062 

^ 0*36 

Rajjmtana — 

Bikanir 

21,870 

010 

28,163 

013 

Total 

477,946 

2-26 

456,479 

2*18 


(a) Despatched to England for anah sib. 


The export statistics for coal during 1925 again shew an increase 
amounting to some 10,000 tons, the total . exports of coal and coke 
rising from 206,483 to 216,370 tons, 838 tons of the latter being 
coke (see Table 8). The imports also rose from 463,716 to 
483,160 tons, the increase of about 19,400 tons being restricted to 
coal (see Table 9). As before the exports were mainly to Ceylon. 
The bulk of the imports still come from S. Africa though this 
figure is very much less than it was in the years 1921, 1922 and 1923 ; 
it, however, was some 11,100 tons greater than the figure for the 
previous year 1924. The imports from Portuguese East Africa fell 
to almost precisely the same extent as those from the Union of 
S. Africa rose. As in 1924 Portuguese East Africa still ranks 
second in the list of coimtries supplying India with coal, while the 
United Kingdom still comes third : imports from the latter rose to 
the extent of about 22,100 tons more than the figure for 1924. 
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Table 8. — ExporUs of Indian Coal and Coke during the years 1924 

and 1925. 


— 

1924. 

1025. 

Quantity. 

Value (£1 «= Us. 10-9). 

Quantity. 

Value (£lBlia. 13 ’39. 

To — 

Ceylon .... 

Straits Settlements (iiiclutl- 
Ing Lnbiijin). 

Other Conntiies 

Total 

Coke .... 

Total of Coal and Coke 

T<»ns. 

17H.419 

9,401 

Ks 

29.91 .028 
2,99,;i4r» 

1.89,040 

£ 

208,7ril ' 
21.530 

13.000 

Tons. 

194,189 

10,034 

2,300 

Rs. 

28,05,500 

3,27,218 

38,384 

£ 

215,450 

24,003 

2,880 

906 1 

206,483 

33,90.02 ■> 

29.000 

213,887 

2.091 

215,532 

838 

32,31,162 

21,320 

242,945 

1,003 

34,10 figs 

1^45,078 

216,370 , 

32,52^491 

214,348 


Table 9. — Imports of Coal and Coke during the years 1924 and 1925, 



1024. 

1025. 

• 

Quantity. 

Value (£1-=R8. 13-9). 

Quantity. 

Value (£ltt= 

Rs. 13-3). 

From — • 

Australia a ml Xe>N 
Zealand. 

PortURiiese liast Afiiea 
Union of South Africa 
United Kingdom 

Other ('onntries . 

Tons. , 

21,803 

141,537 

172,473 

89,785 

5,319 

Ra. 

7,40,270 

35,74,357 

41.70,040 

31,11,064 

1,40,981 

£ 

53,267 

257,148 
300,710 
223,817 
10,14 3 

Tons. 

7,405 

130,312 
183,. 582 
111,898 
17,053 

Rs. 

2,34,485 

29,30,140 

42,22,505 

20,05,300 

3,97,402 

£ 

17,630 

220,763 

.317,482 

222.950 

20,879 

Total 

430,017 

1,17,40,027 

845,081 


1.07,55,847 

808,710 

Coke .... 

32,799 

13,10,028 

94,721 

32,820 

10,41,218 

78,287 

Total of Coal and Coke 

46i7ir 

• 

/, I0,h3,23.j 

039,802 

483,160 

I,17fi7fifi5 

880,997 


The average number of persons employed in the coalfields during 
the year shewed an appreciable decrease in excess of that required to 
account for the reduced production. The average output per person 
employed, therefore, showed an advance on the previous year, 
the figure of 103’7 tons for 1924 rising to 110*5 tons for 1926 ; this 
is not far short of the figure for 1919 which was 111*06 tons. There 
was again a gratifying reduction in the number of deaths by acci- 
dent ; these amounted to 202, a considerable improvement on the 
annual average for the quinquennium 1919-23 which was 274, and 
not due to smaller production. There was also a reduction in the 
death - 1 ate which again fell from 1*34 per thousand persons employed 
in 1924 to 1*07 for 1925 ; the figure for 1923 was 1*81. 
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TAfiLE 10. — Avctage number of Persons Employed daily in the Indian 
Coalfields during the years J924 and 19^5. 



NumlK'r of ijersoiis 
pmjdoyed daily. 

Output 1 
l)er ix^rhon 
employed 

in toas. i 

1 

Number 
of deaths 
by aeci- 
dent. 

i)eath-rate 
per 1,000 
persons # 
employed. 


11)24. 

I92r). 

ABsaiii .... 

4,464 

4,199 

76-9 

8 

1-9 

naiuchibian . 

1,108 

951 

30-6 

1 

1-1 

Jionyal .... 

43.621 

42,781 

1 14-9 

40 

0-9 

J3ihai cind OrisMi 

(//) 128,623 

114,934 

121-3 

120 

M 

JllllMIcl .... 

23 

19 

1-3 



tl liidi.i 

3,157 

2,759 

79-4 

1 

0-4 

( V ni 1 .il l*ri)\iiiu‘s 

8,125 

9,174 


9 

0-9 

llyd<jal)i(l 

13,590 

12,701 


15 

1-2 

l^ni|rib .... 

1,575 

1,579 


2 

1-3 

Uajputaiid 

120 

105 

170-0 

* * ^ 


Tolal 


189,262 

•• 

202 

•• 

Avsiiaui. 



110-5 

-• 

1-07 


{a) EcM'jed. 


Copper. 

T]i(‘ .SLirtpeuhion uf the operatioiirf oi the (’ape Cupper (o. in 
11)1^3, recorded previou.sly, cunljnued during 1925. In the Review 
lor 1923, releieiieeh were made to the reu>ulls of the pr()S|)Ccting 
operation.!) ol the CWdoba (’upper Co. on the Singhbhuni Copper 
Relt. In 1921 tins company wa.s recon.structed as the Indian Copper 
Corporation, Ltd., with a capital ol £225,000. This new company 
acquired not only the properties ol tlie Cordoba Copper Co., but also 
those of the Xorth Anantapur (loid Mines, Ijtd., lying immediately 
to the north, and the piopcfty in Kharsawan pro.speeted by the 
(loiegum Cold Mining ComiJaijy oi India, JAd. 

All work is at present being concentrated upon the Mosaboni area 
where a vertical depth of 385 leet has been reached and where 
471, 5(X) tons of ore of the average contents of 18,328‘73 tons of 
copper had been developed by the end of December 1925. The 
erection of concentrating and smelting ]dant is short!} beij»t^ started, 
and the production stage should soon be reached. 

In liurina the production ol 2,935 tons of copper-matte valued 
at Rs. 15,94,527 (£114,714) was reported by the Burma Corporation, 
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Lid., iji the Northern Shan States in 1924. The production rose 
to 8,029 tons valued at Rs. 34,88,552 (£262,297) during the year 
under review. 

Diamonds. 

TJiere was a further decrease in the output of diamonds from 
Central India, which amounted to 47*63 carats, valued at Rs. 
14,598 (£1,098), against 66 6 carats, valued at Rs. *27,590 (£1,985) 
in the preceding year. 

Gold. 

The recover 7 made by the gold mines in the Anantapur district 
of Madras in 1924 was unfortunately a temporary one only, for 
both the North Anantapur Gold Mines, Ltd. and the Jubital Gold 
\Iine^ Ltd., hiv' now su .pended mm ng operations. The small 
()uif)iit shown against Madras represents the amount recovered by 
eyanide treatment of m 11 tailings which have now been exhausted. 

In spite of an increase of 935 oz. from the Kolar mines of Mysore, 
tlieiefore, there was a total decrease in the Indian output amounting 
to 2,176 ot. In tlie Ooregum mine of the Kolar field which in 
August of this* year had rcacheel a depth of 6,379 feet, rock-bursts 
continue to give trouble, but recent development work has 
piov^d the rich nature of (he lower levels of the mine down to the 
deepest |)oi nt yet explored. An increase in the ore reserves of the 
Cliampion Reef mine has also been established ; this mine, which 
has now rc'ached a depth of 6,472 feet, also suffers from rock-bursts. 


Tajjle \\~~Quanlit^j and value of Gold produced in India during the 

genr.s 19 id and 1915. 



1024 

192 5. 


OUiiiitjt) 

^aliu 

(£'--11.'. IM)) 

1 Quantity 

1 Vaiuo 

j (£1 = Kb. 13 .3). j 

Labour. 

- 

iM h i 

1 pp r t hiiKiwiii 

Oz. 

•io : s 
4 3 22 

K' 

1.141 

5,104 

£ 

104 

2 50 

1 Oz 

j 19 7 

15 1 

Us 

1,2G5 

1,280 

£ 

95 

07 

30 

09 

lO/f/z/Js 

Uvsorr 

J'tnijiff 

t uiteil Provinces 1 

(a) l,04() (X) 
C^/)jV2,.i7s JS 
57 S/ 

' 2 2.) 

2, ls.h05 1 
2,U,'n 04 'I 
2,97^ 

J >1) 

J,Sl>9,70S ' 
2U 

11 

(f/)2ss 0 
(a) 50 5,512 S 
.17 4 

1 S 

JO, 617 
2,22, 55 iO.’ 
J/)74 
225 

1.212 

1,071,901 

149 

17 

1 

193 

10,347 

53 

14 

Total . f 

396 3ftl‘10 

Z64,(n,ip> 

7,^:7 jii 

1 393.875*1 


I,h7},i0l 

10.730 


(u) Fiuogoll. 
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Iron. 

As previously shewn the production of iron ore in India shewed 
an increase of 28 6 per cent, in 1923, and an increase of 76 per cent, 
in 1924 ; in 1925 there was an increase over the previous year of 
6*8 per cent., amounting tq 99,265 tons. The figure shewn against 
the Mayurbhanj State in Table 12 represents the production by the 
Tata Iron and Steel Company, Ltd., whilst of that recorded against 
Singbhum 227,722 tons were produced by the Indian Iron and Steel 
Company from their mines at Gua and the balance of 249,858 tons 
by the Bengal Iron Company. 


Table 12 . — Quantity and value of Iron-ore produced in India during 


the years 1924 and 1925. 



1024. 

192.). 


Quantity, 

Value 

IM)). 

Quantity. 

Va lue 

(£l-=Its. 13.1). 


Tons. 

lU. 

£ 

Toiw, 



liOiar and Or Una — 

Maydrbhauj . 

Samba Ipur 
singhbhiim 

096,020 

654 

.105,238 

24,02,300 
4,578 
7, 19,019 

170, .302 
3M) 
53,210 

957,275 

703 

477,580 

281,71,825 

4,920 

12,36,840 

216,927 

370 

1 2,990 

Burma — 

Mandalay 

Northern Shan States 
Central Provinces . 

Mysore . . . . 

Other Provinces and .states . 

328 

58,080 

08,361 

14,968 

108 

(a)l,312 

(0)2,34,744 

3,7*3,702 

.10,324 

1,001 

91 

10,888 

20,88.') 

2,829 

72 

1.013 

50,004 

1,(M7 

0,218 

148 

(o)4,O.V2 
(0)2,02,416 
4,182 
1,51,0 lO 
800 

305 

15,219 

314 

ll,.')?!! 

05 

Total 

1 

1,445.313 

.}H,hh/,S0 

'J79J> 10 

U 

1,644,578 

4i,7\Wl 

.io0,77o 


(a) Estimated. ^ 


iUthough the quantity of ore raised by Messrs. The Tata Iron 
and Steel Co. was 39,645 tons less in 1925 than it was in the previous 
year, the output of refined products at the .lain.shedpur works shewed 
substantial increases in the case of pig iron and steel (including steel 
rails) ; the former rose from 540,140 tons in 1924 to 563,160 tons in 
1925 and the latter from 218,472 tons in 1924 to 309,938 tons in 1925. 
Between the same periods there was a decrease in their production 
of ferro-manganese from 8,951 tons to 6,527 tons. The produc- 
tion of the Bengal Iron Co., Ltd., fell from 147,733 tons of pig-iron 
in 1924 to 52,674 tons in 1925, and from 27,045 tons of iron castings 
in 1924 to 6,911 tons in 1925 ; these deficiencies were in part compen- 
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suted by an output of sleepers and pipes during the year under 
review amounting to 29,327 tons. The Indian Iron and Steel Co., 
Ltd., again increased their production of pig-iron from 168,249 
tons in 1924 to 247,500 tons in 1925. Neither the Bengal Iron Com- 
pany nor the Indian Iron and Steel Company produced any ferro- 
manganese. 

The Mysore Iron Works comi.ienced producing pig-iron in 1923 
when the quantity manufactured amounted to 9,732 tons ; in the 
next year the figure rose to 16,425 tons and during 1925 was 16,741 
tons. 

In 1925 211 indigenous furnaces were at work in the Central 
Provinces and Berar for the purpose of smelting iron ore, as compared 
with 229 in 1924 ; 103 of these were operating in the Bilaspur district, 
68 in Raipur, 35 in Mandl.>, 4 in Saugor and 1 in Jubbulpore. 

The output of iron ore in Burma is by the Burma Corporation, 
Limited, and is used as a flux in lead-smelting. 

The total production of pig-iron in India again rose, therefore, 
Irorn 872,547 tons in 1924 to 880,075 tons in 1925. Some of it 
was employed at Jamshedpur' in the manufacture of steel, but a 
large proportion, as in past years, was exported. Table 13 will 
shew that exports increased to the extent of 40,663 tons, the United 
States, Germany and China being mainly responsible. It is inter- 
esting to note that the export value, which had fallen from Rs. 69*8 
(14*65) per ton in 1923-24 to Rs. 06*5 (£4 57) per ton in 1924-25, 
shewed a still greater fall in 1925-26 to Rs. 45-7 (£3’44) per ton. 

'fAJiLK 13 .— of Pig-iron frmn India during 1924-25 and 

1925-16. 



1924-25. 

1925-26. 


Quantity, 

Value 

(£l=»ILs. 13 9). 

(Quantity. 

Valuo 

(£1«R«, 13-S). 

l'() 

United 
(lerniany . 

Italy .... 
(’lima ineludiiig Hong- 
kong. 

Japan 

e p.itcd States of America 
\uatraUa . 

New Zealand 

Other Countries . 

Tons. 

19,024 

1,620 

4,552 

2,005 

171,005 
1W,761 
201 
3,087 ' 
3,011 

Rs. 

13,20,82.1 

07,761 

3,13,708 

1,70,849 

1,16,01,074 

77,71,463 

13,052 

2,69,269 

2,47,706 


Toas. 

20,178 

11,288 

4,225 

11,214 

168,188 

156,064 

401 

3,271 

7,160 

Rs. 

9,33,916 

6,24,509 

1,97,487 

6,11,684 

70,67,026 

72,18,036 

18,619 

1,53,984 

3,36,044 

£ 

70,219 

39,437 

14,849 

38,472 

676,716 

642.709 

1,393 

11,678 

26,191 

Totol 

S41.8S6 



881,089 


J, 319, 564 
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The Steel Industry (Protection) Act was passed in 1924 and 
Authorised, to companies employing Indians, bounties, which were 
granted upon rails and fisliplates wholly manufactured in British 
India from material wholly or mainly produced from Indian iron 
ore and complying with specifications approved by tlie Railway 
Board, and upon iron or steel railway wagons a substantial portion 
of the component parts of wliich liad been manufactured in British 
India. This Act will expire on the 31st March 1927, but the question 
of the extension of protection is under the consideration of the Tariff 
Board. 

Jadeite. 

The fall in the output of Jadeite which commenced after the 
year 1922 has persisted, and the output, wliich in 1924 amounted to 
2,030 4 cwts. valued at Rs. 8,60,493 (£01,906), decreased to 1,690 5 
cwts. valued at Rs. 2,67,148 (£20,086) in 1925. Tlie marked fall 
in the price was due to the outbreak of civil wai* in China which is the 
only imjiortant market for jadestone exported from Burma. The 
output figures are always incomplete and a more concct idea of 
the extent of the Burmese Jadeite industry is usually obtainable 
from the expoit figures. Expoits by sea foil from 2,70() cwts. valued 
at Rs. 7,06,800 (£50,849) in 1924-25 to 972 cwts. valued at 
Rs. 1,02,751 (tl2,237) in 1925-26. Exports from Bmma ))y land in 
1921-25 aiu()imt(‘d to 212 cwts ; those for 1925-26 ar(‘ not known as 
the regisiration of tlie Land Fiontier Trade <4 Buima has been dis- 
continued. 


Lead. 

Although there was a further increase of 33,000 tons in the pro- 
duction of lead-ore at the Baw^dwin mines of Burma the total amount 
of metal extracted decreased from 50,559 tons of lead and 1,200 
tons of antimonial lead, valued at Rs. 2,35,07,040 (£1,091,154) 

in 1924 to 40,175 tons of lead and 1,100 tons of antimonial lead, 
valued at Rs. 2,21,07,128 (£1,002,190) in 1925. The quantity of 
silver extracted from Bawdwin ores also decreased from 5,287,711 
oz. valued at Rs. 1,12,26,868 (£807,688) to 4,831,548 oz. valued at 
Rs. 93,30,580 (£701,99(S). The value, however, of the leal extr cted 
increased slightly from Rs. 459 (£33 0) per ton n 1924 to Rs. 402 
(£34*7) per ton in the year under review and tliat of silver decreased 
from Rs. 2-1-11^ (36 Od.) to Rs. M4-11 (34 9d.) per oz. 



Table 14 . — Productimi of Lead and Silver ore during 1924 and 1925. 



(o) Value of 50.559 tons of lead (Ks J,. 12,00 .868) and 1,200 tuns of antimonial lead (Rs. 3,06,172) extracted. 
ib) Value of 5,287,711 oz. ol silver extiaeled. 

(p) Value of 46,175 tons of lead 2.18,2 <,219) and 1,100 tons of antimonial lead (Rs. 2,83,909) extracted. 
(>i) Value of 4,831,548 cz. of silver extracted. 
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Magnesite. 

The luaguesite industry in the Salem district of Madras, which 
revived in 1921, continues to flourish. During 1926 there was an 
increase in production of more than 5,000 tons over that of the 
preceding year ; the total, 29,620 tons is the highest output yet 
recorded. The mines in Mysore were not worked in 1926. 


Table 15 . — Quantity and value of Magnesite produced in India 
during 1924 and 1925. 


- - 

1024 

10‘2.'>. 

Quantity 

Value 

(£l=Ks. 1.3 9). 

Quant it V 

___ 

Value 

(£l=Ba. 1 '?•:»)• 

HtdilniH - 

Mysore 

Total 

Ten** 

24,427 

34 

2,03,124 

(«) 

2,93,124 

£ 

21.0H8 

21,08S 

'J’ons. 

20.020 

29.620 

R**. 

4.14,080 

£ 

31.179 

2i461 

4,14,680 

31,179 


(a) Not available. 


Manganese. 

A rise in the output of manganese ore in India is again to be 
recorded, the total for 1924, 803,006 tons valued at £2,719,949 
f. o. b. Indian ports, rising to 839,461 tons valued at £2,617,220, 
f. o. b. Indian ports, during the year under consideration. The 
figure for output has only once been exceeded previously, viz,, in 
1907 when 902,291 tons were raised. It will be noticed that con- 
current with a rise in output there was a fall in value, the total 
value for 1926 being £102,729 less than that for 1924. This was 
apparently due to a fall in price. In 1924 first grade ore c. i. f. 
United Kingdom ports fetched an average price of 22-9(/. per unit ; 
in 1925 this price fell to 21’5d, A fall in price was anticipated in 
view of the agreement between an American group of financiers and 
the Soviet Government for the development on modern lines of 
the manganese ores of the Caucasus. 

In the case of the output from Bihar and Orissa the decreases 
in Gangpur and Singhbhum were balanced by an increase in 
Keonjhar. In the Bombay Presidency the Panch Mahals shew a 
substantial increase and Chhota Udepur shews a small decrease ; a 
production from Belgaum, amounting to 3,604 tons, is recorded for 
the first time since 1916. After a break of several years Jhabua 
State in Central India had resumed production in 1924, and shews 
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an increaso of nearly 1,000 tons in the year under review. The 
most important Indian manganese areas, m., those of the Central 
Provinces, exhibit an increase of over 1^8,000 tons, the decrease in^ 
Balaghat being more than compensated by increases in the cases 
of Nagpur, Bhandara and Chhindwara. In Madras, Bellary main- 
tained its level, while an increase in the Sandur State output more 
than balanced a deficit in Visagapatam, Mysore shews a fall in 
output due principally to the Shimoga district. 


Table 16 . — Quantity and value of Manganese-ore produced in India 
during j924 and 1925. 



1924. 

1925. 


Quantity. 

Value 
f. 0 . b. at 
Indian 
ports. 

Quantity. 

Value 
f. 0 . b. at 
Indian 
ports. 


Tons. 

£ 

Tons. 

£ 

Bihar and Orissa — ' 





Gangpur ^ . 

10,481 

57,134 

9,617 

30,334 

Keonjhar 

20,803 

64,434 

20,330 

00,261 

Sanibalpur . , 

, , 

703 

2,217 

Old 

Singlibhum . 

797 

2,764 

195 

Bombay — 





(lihota Udepur 

10,142 

34,0.11 

0,805 

21,166 

Belgaiim 

3,()04 

11,368 

ranch Mahals 

40,401 

100,857 

52,069 

164,234 

Central huba - 




8,57d 

tJhabiia .... 

• 2,203 

0,299 

3,206 

CoUtal Provinces — 





Balaghat 

270,151 

088,302 

262,450 

873,740 

J^handara 

74,869 

273,896 

104,398 

347,558 

Chhindwara . 

32,715 

119,682 

.37,109 

123,542 

Jubbulporo 

1,850 

204,521 

6,768 

1,901 

1 6,329 

Nagpur 

748,206 

216,484 

720,711 

Madras — 





Bellary .... 

5,424 

11,481 

5,419 

11,064 

Kumool 

.390 

858 

6 

13 

Sandur State . 

43,809 

92,729 

52,576 

107,343 

Vizagapatam 

31,811 

72,635 

26,909 

59,200 

Mysore — 




16,289 

Chitaldnig 

1,556 

3,423 

2,494 

24,672 

Shimoga 

36,206 

79,653 

62,113 

Tumkur . ‘ . 

2,817 

6,197 

2,614 

6,544 

Total 

80S,0M 


83M61 

2 , 617,220 


B 
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The exports of manganese ore, which during 1924 fell to the 
extent of about 100,000 tons, again decreased in 1925 by about 
, 27,600 tons, as shewn in table 17. There is a steady consump- 
tion of manganese ore at the works of the three principal Indian 
iron and steel companies, not only for use in the steel furnaces of 
the Tata Iron & Steel Co., and the manufacture of ferro-manganese, 
but also for addition to the blast-furnace charge in the manufac- 
ture of pig-iron. The receipts of manganese ore at the iron and 
steel works during 1925 were 38,242 tons, nearly 11,000 tons more 
than the figure for 1924 ; the consumption in the industry was 
34,843 tons, slightly less than it was in the previous year. 

Table 18 shews the distribution of the manganese ore exported 
from British Indian ports (excluding the Portuguese port of Mor- 
mugao) during 1924 and 1925, from which it will be seen that 
the amount absorbed by the United States in 1925 dropped to ' a 
half of what it was in 1924. There was also a continued fall in the 
receipts of the United Kingdom. The marked increase in the 
quantity despatched to Germany is significant. 

Table 17. — Exports of Manganese-ore during 1924 and , 1925 ^ accord- 


ing to Ports of Shipunent, 


Port. 

1924. 

1925, 

Bombay 

Calcutta 

Madras 

Mbrmugao (Portuguese ludla) .... 


Tons. 

311,825 

264,170 

28,203 

134,653 

Total 

766,449 

738.851 


Table 18 — Exports of Manganese-ore from British Indian Ports 
during the years 1924 and 1925, 
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311,336 
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365,888 

244,088 

23,034 

228,640 

8,285 
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180,472 

30,258 

175,334 

150,585 

16,875 

40,164 

1.510 

45,09,085 

7,90,650 

47.56.421 

36,93,370 

8,36,808 

13,85,750 

60,187 

£ 

389.029 

69,447 

357,626 

277,607 

62,918 

104,192 
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Total 

667.691 
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Mica. 

There was again an increase, amounting to some 6,000 cwts., in 
the declared output of mica in 1925 above that of the previous year. 
As has been frequently pointed out, the output figures are incom- 
plete, and a more accurate idea of the size of the industry is to be 
obtained from the export figures. In 1924 the export figures, in 
fact, exceeded the reported production by over 71 per cent., amount- 
ing^ to 70,095 cwts., valued at Rs. 94,49,168 (£679,796) ; in 1926 
the quantity exported— 99,699 cwts., valued at Rfi. 1,06,33,123 
(£799,483) — was more than double the reported production. The 
average price of the mica exported fell from Rs. 136 (£9*7) per cwt. 
in 1924 to Rs. 107 (£8*0) per cwt. in 1925, a price Rs. 10 more than 
that obtained in 1923. 


Table 19. — Qmntily and value of Mica 'produced in India during 

1924 and 1925. 
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15 
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liayu .... 


2,. 56, 496 

18,453 

3,631 

1.8*0,811 

1*3»595 

HuzunbuKli . 


11,74,060 

84,461 

25,606 

12, 67, .300 

95,292 
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•242 
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1.332 
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37,675 

2,833 
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20 

28 
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• . 
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*3,303 
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Madras-^ 
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10,9(1 

I,97,;i07 

35, 1 78 

14,378 

5,91,390 

44»466 

Wilj'iris 
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50.041 

;i,6no 

401 

54,614 
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Has^un .... 
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48’5 

2,690 

202 

Mysore 

15-2 

(ff) 

(’o 

114 7 

7,890 

556 

IltiipnUina — 







Ajnirr-Mcrwurd 

.’lOO 

4(?,7I0 

3,363 

401-7 

40,920 

.3,077 

Sliuhpura 

.151 7 

15,192 

1,093 

316-4 

13,33-J 

1,003 

Total 

40.9079 

•20.58,017 

148,123 

45.99o¥ 

21,00,516 

165,377 


(a) N(*t HvallHbk'. 


* Monazite. 

The recovery in the monazite industry of Travancore reported 
in 1924, when the output rose to 622’3 tons, valued at £9,301'6, 
did not, unfortunately, continue. The reported production for 1926 
was 1 cwt. only. During 1921 the figure reached 1,260 tons, valued 
at nearly £31,000. 

Petroleum. 

The world production of petroleum in 1925 exceeded that of 
any previous year, amounting to over 15 U million tons ; of this India 

b2 
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contributed about 0*8 per cent. As remarked before petroleum 
statistics prove that it is becoming more and more difficult to 
maintain the output of India (including Burma) at the high level 
it reached in 1919 and 1921, when peak productions of well over 
305J million gallons were reached. During the year under considera- 
tion the total production amounted to over 289j million gallons 
against about 294J million gallons in 1924. There is now little 
doubt that this deficit of some 5 million gallons, small as it is 
forms part of the evidence that the inevitable decline has set in, 
and, with possible interruptions, is likely to continue slowly 
and steadily during the present generation, unless a new field of 
importance is discovered. The chances of the latter recede year 
by year as exhaustive geological research continues to prove fruitless. 
A conservative policy rather than one of intensive development seems 
indicated, especially in view of the national importance of thfs 
mineral asset. Owing to a rise in the average value of the rupee, the 
sterling value of the output for 1925 exeeeded that for 1924 by 
£181,494. 

As was to be expected the Yenangyaung field of Upper Burma 
is mainly responsible for the present decrease in output. In 1924 
it succeeded in shewing an increase of nearly million gallons but 
this temporary arrest in the decline is more than balanced by the 
drop in 1925 of over 2\\ million gallons. It is interesting to note 
that of the 160 million gallons produced in Yeuaiigvauiig no less 
than 2,433,657 gallons were derived from the old Burinese Jiaiuh 
dug wells. It is now seldom that a new well strikes a yield of 
over loo barrels per initial twenty-four hours. The utilization of the 
shallow oil-sands of this field, which were shut off during the com- 
petitive rush for the richer deep sands, continues ; several remunera- 
tive wells are now being worked at depths a little above or below 
400 feet, but in spite of the fact that the fall in tliQir yields is un- 
expectedly gradual, the effect in delaying the decline of the field 
may be looked upon as almost negligible. The electrification of the 
field, which reached its limit of practicability in 1924, has added 
and is adding an appreciable contribution to the production figure, 
owing to the saving of a considerable quantity of crude oil formerly 
used as fuel beneath rig boilers. Of the nine companies operating 
in this small field the Burmah Oil Company produce about four- 
fifths of the total. Of undrilled portions of the Yenangyaung field 
the northern areas are shewing more promise than the southern. 
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During the year there were 21 outbreaks of fire, from which no 
serious loss or damage to life or property resulted. Out of 26 
accidents reported during 1925, 10 were fatal. 

The place of Yenangyaung is being steadily taken by the Singn 
field, which in a few years will undoubtedly usurp the premier posi- 
tion so far held by the older field. Singu, the greater part of which 
is in the hands of the Burmah Oil Co., is used to make good the 
deficiencies of Yenangyaung, in order to maintain supplies to the 
refinery. Singu produced 16J million gallons more in 1926 than 
in 1924. Many wells are producing from the 3,000-foot sand and 
initial yields of 600 barrels and over are not uncommon. Steps 
are now being taken to electrify the Singu field. 

The Yenangyat field has now reduced itself to the statue of the 
Thayetmyo field and is outclassed by Minbu. Some deep tests 
are now being sunk in this field in the hope of reviving production. 
A scheme is under consideration by which the sandbank stretching 
southwards from the wells at Lanywa into the river Irrawaddy is 
to be protected by a revetted embankment. This, it is hoped, 
will enabje a number of wells to be drilled by the Indo-Burma 
Petroleum Company 'on the sand-bank. As remarked in the Keview 
of Mineral Production for 1920^ the striking of remunerative sup- 
plies of oil at Lanywa makes it almost certain that the river 
Irrawaddy covers oil deposits of commercial size. The sand-bank 
which stretches from Lanywa to Sitpin is a more or less perma- 
nent feature, dry during the winter but covered by the floods of 
tlie rainy season. Large artificial mounds will probably have to be 
built to carry the derricks. Strictly speaking, the area belongs to 
the Singu dome area, but officially it will be looked upon as part 
of the Yenangyat field. 

Of the other Burma fields, Minbu again shews a decline as also 
does Thayetmyo. The production from the Kindat area of the 
Upper Chindwin which had increased in 1924 fell a little in the year 
under review. The Arakan fields maintained their usual small 
output. 

In Assam prospects are a little brighter. The Badarpur field, 
which had proved to be somewhat below expectations, increased 
its output by over 1 million gallons ; further efforts in Lower Assam 
have ra sed hopes of an extension in development. The Digboi 


^ Gtol. Sutv, Ind, Vol. LIII,p. 117, 
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field in Upper Assam again shewed a marked increase amounting 
to over 4f million gallons ; careful geological investigations by the 
Assam Oil Company’s staff arouse expectations of a successful ex- 
pansion of this field. 

In the Punjab there is less cause for satisfaction. The output 
from the Khaur field has again dropped, this time to the extent of 
million gallons. The Burmah Oil Company have abandoned 
their test in* the Khairpur State after exploring to the greatest 
depth at which any possibility of production was thought possible. 

There was a slight fall in the imports of kerosene. Those from 
the United States were some 9,721,000 gallons less than they were 
in 1924, while the decrease in oil obtained from Georgia was not 
much less. Supplies from Borneo were doubled and there were 
marked increases in the case of Russia, the Straits Settlements, 
Sumatra and other countries. 

The quantity of fuel oil imported into India during 1926 wall, 
as Table 22 will shew, some 2| million gallons less than that 
received during the previous year. As before something like four- 
fifths of the supply is derived from Persia, and the greater part of 
the rest comes from Borneo. 

The export of paraffin wax increased to the extent of 2,176 tons 
during 1926 (see Table 23). 


Table 20. — Quantity and value of Petroleum produced in India 
during 1924 and 1925, 
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Badarpur 
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7,41,074 

53,315 

4,281,878 

11,17,012 

83,980 

Digboi . 

0,097,420 

18,50,042 

119,183 

14,448,634 

24,88,291 
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Burmor- 







Akyab . 


2,024 
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7,169 

2,483 

187 

Kyaukpyu 


14,911 

1,073 

14,361 

16,111 

1,130 

Mliibn . 

.1,829,044 
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Upper Chlnd- 

79,918,430 

2,99,70,911 

2,158,012 

05,202, .519 
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2,885,973 

1,717.653 

.5, 10,707 

38,010 

1 .320,009 

3,71,253 

27,914 

1,474,898 

1,10,017 

7.9.58 

1,. 385,977 

1,03,948 

7,810 

wln. 






Yeuangyat . 

1,694,617 

3,98,029 

28.678 

1,502,444 

4,39,437 

33,040 

Yenanffyaiinft 

181,0.38,730 

0.78,32,848 

4,880,040 

100,027,885 

5,97,86,227 

4,495,130 

Punjab-— 

Attock 







11,383.240 

28,4r>,8l0 

204,735 

8,047,200 

20.11,800 

151,203 

Mianwali 

200 

50 

* 4 

^ ' Total 

294.671.692 

10,50,73,342 

7,559,233 

289,606.642 

10,29,51,666 

7,740,727 
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Table 21.-— Jmporto of Kerosene during 1924 and 1926. 
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1924. 

1925. 


Quantity 

Value 

(£l^Rs. 13-9). 

Quantity. 

Value 

(£1*=R8. 18'3). 


Gals 

Rs. 

£ 

Gai«« 

Rs. 

£ 

From— 







Borneo 

7, )65.9G0 

36.48.433 

262,477 

14,867,813 

78,89.050 

593,161 

Georgia 

9,242,082 

50,40,665 

400,235 

996,975 

5,14,005 

38,662 

Russia . 

.. 


• • 

3,313,067 

19,12,876 

143,825 

Straits Settle- 
ments (in- 
cluding 
Labuan). 

J.110 

735 

53 

2,3*33,803 

16,32,683 

122,758 

Sumatra 


.. 

.. 

1,148,962 

7,35,087 

55,270 

United States 
of America. 

55,200,946 

3,75,05,896 

2,098.266 

45.485,437 

3,13,73,764 

2,358,929 

Other (Jountric^ 

1 077 

1,286 

92 

2,108.407 

17,04,787 

128,180 

• 

Total 

7L8«7,676 

4,68,03.015 

3.367.J23 

70»846.064 

4,67,02,302 

3,440,775 


Table 22. — Imports of Fuel Oils into India during 1924 and 1925. 



1924. 

1925. 


Quantity. 


Quantity. 

Value 

(£1-Rs. 13-3). 


Gals. 

Rs. 

£ 

Gals. 

Rs. 

£ 

b'rom — 







Persia . 

69,900,473 

1,34,07,629 

904,578 

69,701.096 

1,38,98,930 

1,046,032 

Straits Settle- 

2,136,538 

7,35,360 

52,904 

2,243,702 

0,94,045 

52,184 

inentRflnclud* 
lug Laouan). 
Borneo . 

10,986,682 

41,28,141 

296,988 

14,599,813 

1 48.39,013 

:)63,H36 

Other Countries 

129,259 

1 18,779 

1 l,36i 

55,156 

13,840 

' I/MO 

IMal 

a,i6A*6< 

1,82,89,909 

1,315,821 

sSAWiTaa 

1,94,45,828 

1,488J198 
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Table 23 . — Exports of Paraffin Wax from India during 1924 and 

1926. 



1924. 

1025. 


Quantity. 

Value 

(£l=Rs. 13*9). 

Quantity. 

Value 

(£l=Jls. 13T>). 

To- 

Iona. 

Ba. 

£ 

Tons. 

Rs. 

£ 

Aiisitralia and Now 
Zealand. 

1,489 

0,77,718 

48,756 

1,715 

8.21,474 

61,705 

Belgium . 

3,065 

13,94,575 

100.329 

3,135 

14,26,385 

107,247 

Clilna 

2,141 

9,34,908 

67,259 

3,309 

17,51,645 

131,70** 

Japan 

4 .387 

19,06,070 

143,P02 

315 

1,43,625 

10,791 

Foringueso East Africa 

2,040 

9,28,200 

f6,777 

2,835 

12,80.925 

90,98T». 

Union of Soutli Africa . 

2,441 

11,10,155 

79,867 

2,019 

9,18,531 

09,002 

United Kingdom 

8,191 

37,21,965 

2(7,707 

12,202 

55,80,520 

419,588 

United States (t Amorlc.t 

625 

2,84,318 

20,455 

015 

4,18,000 

% 

31,474 

Otiior Countries . 

5,028 

23,28,909 

167,549 

5,018 

22,60,282 

1 70,023 

Total 

29.407 


9n2,m 

31,683 

1,46,19,887 

1,099,240 


Ruby, Sapphire and Spinel. 

Although the severe decline in the output from the Mogok 
ruby mines of Upper Burma recorded in the preceding Review 
Was not repeated in 1925, there was a marked drop in value 
which denotes a serious decline in the industry. Since the close 
of the year the mines have in fact closed down. The total weight 
of rubies mined in 1925 was more than twice that of the pre- 
vious year, but the total value in 1925 was not much more than 
three-quarters of what it was in 1924. The average value per 
carat of the three stones taken together fell from Rs. 4‘8 (£0*34) 
in J924 to Rs. 2*4 (£0-18) in 1925, 
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Table 24:,-^ Quantity and value of Ruby, Sapphire and Spinel produced 
in India during 1924 and 1925, 



1024. 

1026. 


Quantity. 

Value 

(£lH-Ra. 13-0). 

Quantity 

Value 

(£1-Ee. 13*3). 


Carats. 

Rs. 

£ 

Carats. 

Rs. 

£ 

\ 

63,611 

(Rubles) 

4,22,240 

30,377 

100,098 

(Rubles) 

3,40,680 

26,610 

) 

riirnifl . . . . < 

37,042 

(Sapphires) 

67,666 

4,141 

31,608 

(Sapphires) 

20,610 

1,650 

( 

0,644 

(Spinels) 

3,644 

265 

7,631 

(Spinels) 

3,834 

288 

Total 

101.007 

4,83,340 

34,773 

140.087 

3,66,139 

27,454 


Salt. 

Again «, decrease in the output of salt has to be recorded, amount- 
ing to over 328,000 tons, Bombay, Sind, Northern India and Madras 
all contributing to the fall as before ; Aden again shewed an in- 
crease, amounting to some 9,300 tons. 


Table 25. — Quantity and value of Salt produced in India during the 

years 1924 and 1925. 



• 

1924. 


1925. 

Quantity. 

Value (£l=Rs. 13 9). 

Quantity. 

Value (£l-=Ra. 13 3). 



Tons. 


£ 

Tons 

Rh. 

£ 

Aden . . 


170,182 

8,61,291 

61,963 

188,493 

9,10,379 

68,450 

Bombay and Sind . 


538,777 

29,35,188 

211,165 

381,410 

20,41,490 

163,640 

Burma . . . 


20,657 

2,63,686 

18,963 

22,880 

.3,23,116 

24,204 

Owallor 


161 

8,230 

592 

HI 

7,388 

556 

Ktiblmilr 


(«) 

152 

, 11 




Madras 


407,644 

27,82,822 

196,600 

336,605 

21,06,161 

168,868 

Northern India 


477,264 

20,38,703 

211,417 

365,600 

22,52,021 

160,824 

Total 


1,023,475 

97,39,972 



76,42J555 

674,628 
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The total decrease includes a decrease in the output of rock- 
salt amounting to 38,857 tons. 

Tablk 26 . — Quantity and Yedue of Rock-salt produced in India during 

1924 and J925. 



f^iiiinUty I VhIiic(£I' I t^unntity. I Vftlm* (£1 13 ;j) 


Salt Range 

Kohat 

Mandi 



n-. 

H.1C,2I8 

78,801 



1'on'?. 
12'), 470 
1ft, 071 
4.039 


180,237 10.28 9(12 74,026 i:>0,380 8,16,086 61.286 



There was a decrease of 54,525 tons in the imports of salts 
for which Aden and Egypt were chiefly responsible. The receipt 
from Italian East Africa and smaller contributors were also less, 
while imports from Germany and Spain shewed a large increase. 


Tablk 27 . — Imports of Salt into India during the yea/rs 1924 and 

1925, 



From— 

United Kingdom 
Germany . 

Spain 

Aden and Depender 
Egypt 

Italian East Africa 
Other CountrieP . 


1024, 

Quantity. 

Value 

(£l-=ll-. 13-9). 

Toiim. 

Rh. 

£ 

100,076 

20,19,905 

188,482 

26,417 

7,00,848 

50,862 

12,247 

2,66,204 

18,304 

221,006 

49,91,206 

369,079 

164,123 

36,62,448 

256,291 

63,567 

13,02,107 

97,903 

18,242 

3,98,993 

28,705 

698,660 

1,38,96,770 

999,766 




12,02,529 
7,91,260 69,493 

31,49,730' 236,822 

21,20,211 169,414 
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Saltpetre. 

Owing to the withdrawal of restrictions on the manufacture 
of saline substances, reliable statistics of production are no longer 
available. Excepting some ten to twelve hundred tons required 
for internal consumption as fertilizer, almost the whole of the 
output is exported to foreign countries. The following table 
shows the distribution of saltpetre during the years 1924 and 
1925. 


Table 2S.—Distrihition of Saltpetre exported from India during the 

years 1924 and 1925. 



1024. 

1025. 


Quantity. 

Value 

(£l=«Its. 13*0). 

Quantity. 

Value 

(£1-Ils. 13-3;. 

To — 

• 

Cwta. 

Rs. 

£ 

Cwts. 

Rs. 

£ 

Oeylon 

08,018 

8,62,089 

62,021 

70,078 

8,76,326 

65.889 

Hongkong . 

05,507 

7,97,607 

57,375 

21,356 

4,72,040 

35,402 

Mauritius and Deiien- 
denole**. 

00,104 

0,40,088 

46,697 

8,828 

1,72,724 

12,087 

Straita Settlements (In- 
cluding lAlman). 

4,795 

1,08,192 

7,783 

4,052 

90,743 

1 6,823 

United Kingdom 

15,988 

2,00,014 

16,548 

10,002 

2,30,172 

17,757 

Other Countries . 

0,008 

• 

1,52,020 

10,958 

4,197 

1,15,296 

8,(U.9 

Total 

167.700 

27,99,213 

201,382 

106.978 

19,63,301 

147,617 


Silver. 

The production of silver from the Bawdwin mines of Upper 
Burma, which had increased to 5,287,711 oz. valued at 
Rs. 1,12,26,868 (£807,688) in 1924, fell to 4,831,648 oz. valued 
at Rs. 93,36,580 (£701,998), figures a little lees than those for 
1923. A further increase in the output of silver amounting to 
3,610 oz, is reported from the Kolar gold miqes of Mysore, 
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Tablk 29. — Quantity and value of Silver produced in India during 

1924 and 1925. 



a924. ~j 

1025. 


Quantity. 

Value 

(£1«-Ils. 13*9). 

Quantity. 

Value 

(£l = Rs. 13*3). 

Burma — 

Oz. 

lU. 

£ 

Oz. 

As. 

£ 

Noithflrn Shan States 

6,287,711 

1.12,26,868 

807,688 

4,831,548 

93.30,580 

701,908 

Madras-- 







Anantapur 

240 

403 

35 

21 

38 

3 

Myiore — 







Kolar « 

21,243 4 

43,726 

3,140 

24,853 3 

40,571 

3,502 

Total 

6,309.203 4 

1,12,7J,0S6 


4,866,422*3 

93, M3, 189 

705,603 


Tin. 

According to the revised production figure for 1924, which is 
some 84 tons less than that published in the preceding review, 
there was a total increase of 428 tons of tin in 1926. The total 
production of 2,308 tons was derived from Burma, Tavoy contri- 
buting 72‘8 per cent, and Mergui 26 9 per cent. There is no 
recorded output of block tin. The testing of a new part of the 
Amherst district, in the Kya-in township, will be watched with 
interest. Imports of imwrought tin increased considerably, the 
figure for 1925 being 6,786 cwts. greater than that for 
1924 {see Table 31); 97 per cent, of these imports came from 
the Straits Settlements. The quantity of wrought tin imported 
into India amounted in 1926 to 1,386 cwts. valued at Bs. 2,61,638 
(£19,672) against 3,768 cwts. valued Bs, 1,71,636 (£12,348) iji 
1924. 

















283 


Part 3.] Pascoe : Mineral Prodtiction, 1925, 


Table 30. — Quantity and value of Tin-ore produced in India during 
the years 1924 and 1925. 



1024. 

1025. 


Quantity. 

Value 

(£li=R8. 18*0). 

Quantity. 

VahiQ 

(£l«Bs. 18*8). 

Burma— 

Tons. 

Rs. 

£ 

Tons. 

Rs. 

£ 

Amhent . 

3-7 

6,006 

403 

2 

3,800 

280 . 

Mcrgiil . 

(a) 430-1 

8,21,982 

50,135 

621 

10,47.611 

78,760 

Tavoy . • 

1,433*0 

20,61,107 

148,281 

1,680 

25,00,170 

188,434 

Thaton . 

(a) 4 0 

6,000 

360 

5 

6,000 

461 

lotal 

1,879-8 

28,93,695 

208,179 

2;808 

36,63,481 

267,931 


(a) Revised. 


Tabme 31. — Imports of unwrought Tin {blocks, ingots, bars and slabs) 
into India during 1924 and 1925. 



10-24. 

1025. 


Quantity. 

Value (£1*= 

:Rs. 13 9). 

Quantity. 

Value (£1> 

»R8. 13-3). 

From — 

Cwta. 

Rs. 

£ 

Owte. 

Rs. 

£ 

United Kingdom 

2,807 

4,02,489 

35,431 

1,363 

2,43,303 

18,300 

Straitn ScttIciuentH 
(including J.abuan). 

46,301 

72,80,478 

524,423 

53,607 

01,70,070 

680,075 

Other Oountrles 

300 

'52,350 

3,760 

280 

53,050 

8,080 

Total . 

48,474 

rs,s4,3tr 

563,620 

66.859 

94,73,119 

712,264 


Tungsten. 

There was ah increase of 33 tons in the production of wol- 
fram, hut this was still 100 tons short of the figure for 1923. 
The whole of the output was derived from Tavoy. 
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Table 32. — Quantity and value of Tungsten-ore produced in India 
during 1924 and 1925. 



■ • 

1024. 



1025. 

- 

Quantity. 

Value (£1 = 

Bh. 130). 

Quautity. 

Value (£l«-Bs. 13-3). 


Tona. 

£9. 

£ 

Tons. 

n 

£ 

Bumor- 







Mcrgul . 

0-3 

01 

6 


mi 


lavoy . 

7J8-7 

3.41.200 

24.553 

7722 


33, 075 

Total 

789 0 


24,669 

77£*8 

4,61,864 

33,975 


Zinc. 

16,810 tons of zinc concentrates were produced by the Burma 
Corporation Ltd., in the Northern 8han States during the year 
under review. The exports amounted to 20,967 tons valued at 
Rs. 20,79,794 (£166,376). The increase in the exports over produc- 
tion is due to the accumulation of stocks in the previous year 
when 18,660 tons were produced but 15,192 tons, valued at*Bs. 
11,60,449 (£83,486) were exported. 


Ill— MINERALS OF GROUP II. 


Alum. 


The alum industry of the Mianwali district, Pimjab, has not 
yet recovered from the severe decline since 1922, but the figures 
for 1925 shew a slight improvement over those 
for the previous year. The output during 

the year under review amounted to 1,060 cwts. valued at Rs. 

22,848 (£1,718) against 926*6 cwts. valued at Rs. 18,900 (£1,369) 
in 1924. 

There was a large decrease in the production of amber in 
the Myitkyina district, Burma, which amounted to 16*1 cwts. 

valued at Rs. 9,440 (£710), against 89*3 cwts. 
valued at Rs. 15,301 (£1,101) in 1924. 

An output of 10 tons valued at Rs. 345 (£26) was reported 
from the Amherst district in Burma. No production from this 

area is recorded since 1917 when 106 tons 

were raised; in 1916 the district was respon* 
sible for 1,000 tons from two or three different localities. 


Anber. 


Antimony. 
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Asbestos. 


There was a considerable decrease in the output of apatite in 
Singhbhum, which amounted to 1,480 tons valued at Bs. 11,300 
(£850), against 6,426 tons, valued at Rs. 68,004 
** * (£4,892) in 1924. The development of the 

Singhbhum deposits is restricted by the small demand in India 
for this phosphate fertiliser. 

There was a further decrease in the production of asbestos 
wh’ch amounted to only 16 tons valued at Rs. 4,796 (£361), against 
125'3 tons valued at Rs. 18,826 (£1,354) in 
* ** 1924. The production was derived from the 

Cuddapah district in the Madras Presidency. The mines in the 
Seraikela State of Bihar and Orissa and in the Bhandara district 
of the Central Provinces from which an output of asbestos was 

reported in the previous year were not worked , during the year 

under review. 

The output of barytes from the Kurnool district of Madras 
and the Alwar State of Rajputana fell further from a total of 

>2,303 tons valued at Rs. 31,341 (£2,255) in 
1924 to 1,450 tons valued at Rs. 17,660 
(£1,328). Of this 580 tons were reported from Kurnool and the 
balance from the Alwar State. 

The output of bauxite fell from 23,228 ton^ valued at Rs. 
1,88,075 (£13,531) in 1924 to 10,070 tons valued at Rs. 84,056 
(£6,320) in 1926 ; the details of production 
are shown in the accompanying table. The 
figure for 1924 was, l\owever, a record output more than double 
that of any other year ; the figure for 1926 is still considerably 
in excess of the average for the four years previous to 1924. 


Bauxite. 


Table 33. — Quantity and value of Bauxite produced in India 

1924 and 1925. 



hombay^ 
DeJgauui . 
Kaira 

Central Province 
Jubbulpore 


Qnautity. 

Value (£1* 

Kb. 13*9). 

Quantity. 

Tons. 

Kd. 

£ 

Tons. 

39,738 

1,77,640 

12,780 

1,500 

6,967 

3,490 

10,435 

761 

1,003 

£ 8,888 

l\88,07S 

13,631 

10^070 






















Table ^i:.~Prodv£lwn of Building Materials and Road Metal in India during 1925. 

(The VBhie In stetling pounds has been calculated on the basis of £1 =B8. 13 3.) 
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(a) Includes 316,580 tons of dolomite valued at Bs. ^36,782. (c) Includes 8 tons of dolomite valued at Be. 65. 

(5) Includes 782 tons of manganiferous limestone Nalued at Bs. 6,262. (4) Includes 1,178,212 tons of kantar used foi metalling roads. 
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^ 8 ? 

The total estimated value of building stone and road-metal 
produced in the year under consideration was Rs. 1,13^56,216 
(£863,851) (see Table 34). Certain returns 
Buildlijp^^M^erWs and g^pp^e(i cubic feet have been converted 

into tons on the basis of certain assumed 
relations between volume and weight. The total production of 
3,108,710 tons shown under “ Limestone and Kankar/’ includes 
the production of dolomite. On enquiry it has been ascertained 
that dolomite is not at present produced in British India but is 
restricted only to Indian States. Of the total production of 316,588 
tons of dolomite, 316,680 tons were produced in the Gangpur State 
in Bihar and Orissa mainly for use as flux in iron industries and 
the repiaining 8 tons in the Jaisalmer' State in Rajputana for the 
manufacture of lime. The high figure of 1,208,509 tons shown 
against the United Provinces represents the production of 22,605 
tons of limestone used for lime and 1,185,904 tons of kankar, 
of which 1,178,212 tons were used for metalling roads and the 
rest for the -manufactui^ of lime. 

The recorded production of clay rose from 122,972 tons, valued 
at Rs. 3,49,979 (£25,178) in 1924 to 128,860 tons, valued at Rs. 

2,89,875 (£21,795) in 1925 (see Table 35). 

The increase in quantity was, however, more 
than offset by a considerable decrease in value. 


Tabt.e 35 . — Production of Clays in India duri'ng 1925, 


* 

Quantity. 

1 

' Value (£1 

=--R8. 13-3). 




Tons. 

Ks. 

£ 

Bengal . 



43,602 


3,376 

Bihar and OrisBa . 



32.110 

1,68,180 

12,646 

Burma . 



26,164 

32,895 

2,473 

Central India 

• • 


1,223 


301 

Central Pioyinoes . 

9 9 


17,820 

9,407 

707 

Delhi . 

• • 


2,133 

2,256 

170 

jwalior 



579 

6,669 

501 

Kashmir 



1,147 


144 

Madras . 



708 

4,038 

304 

Mysore . 

•• • 


3,786 

14,294 

1,075 

llajputana 

• • 

• 

562 

1.307 

96 


Toitl 

• 

128,860 

2,89,875 

21,796 


0 
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A quantity of 8 cwts. of sulphate of iron valued at Rs. 14 (£1) was 
produced from the Khardang mine in Ladakh 
Copperas. tehsil, Kashmir State. 

An output of 10 tons of corundum was reported from the Bhan- 
dara district in the Central Provinces. The value of the produc- 
Corundum. tion is not available. 

In 192.3 there was an unusually large production of Fuller’s 
earth amotuiting to nearly 27,700 tons. This fell in 1924 to the more 
normal figure of 4,078 tons and has again 
Fuller 8 Earth. fallen to 2,198 tons, a figure not far from the 

average for the three years 1919-1921. Mysore is chiefly respon- 
sible for the fall in 1925, which, however, is partly due to the 
illiteracy of the woi kers and consequent! ncompleteness of returns ; 
Jodhpur again shows a decline. 


Table 30. — Production of Fuller's Earth in India during 1924 

and 1925. 



1024. 

19^6. ; 

1 

Quantity, 

Value 

(£l«lls. 13-9). 

Quantity. 

Value, 

(£l-Tls. 13-.3). 


Tons. 

11'^. 

£ 

Tons. 

1 K,. 

£ 

Ceatrnl Provinces — 







Jubbulporu . 

19 

93 

7 

59 

289 

22 

Mysore 

2,534 

364 

26 

148 

364 

27 

Rafpulam-- 







Bikarilr 

4.50 

2,010 

145 

1,180 

7,080 ■ 

533 

Jiib'ilmrr <■ 

5 

85 

6 

20 

310 

23 

Jodhpur 

1,070 

13,475 

960 

796 

13,434 

1.010 

Total 

4,078 

16,027 

1,163 

2pl98 

gi,srr ^ 

i,eis 


There was again a slight fall in the output of gypsum, from 
38,123 tons valued at Bs. 76,838 (£5,527) in 1924 to 36,244 tons 
g valued at Rs. 77,270 (£5,810) in 1926. The 

effect of gypsum in small quantities upon crops— 
a common application is 2 maunds to the acre — ^is said to be remarkable 
and its usefulness to the monsoon crops of South Bihar has been 
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experimentally demonstrated.^ The Department of Agriculture, 
Bihar and Orissa, is importing annually increasing amounts of gypsum 
from Jamsar in Bikanir. This experimental work may, therefore, 
result in a demand from agricultural districts for gypsum. 


Table 37 . — Production of Gypsum in India during 1924 and 1925. 



1024. 

1025. 

Quantity. 

Value 

(£l«Rs. n-O). 

Quantity. 

Value 

(£1-Us 13-3). 


Toil‘d. 

Its. 

£ 

Tons. 

Rs 

£ 

Kabliulir 

48 

6(M) 

4.i 

132 

275 

21 

Punjab — 







JlK'Iiim 

4,OJ7 

4,027 

.5M 

1,688 

3.411 

256 

linjpvlnna — 







liikuiiir 

2«,tt98 


4.018 

26,804 

57,784 

4,315 

• 

JaHaliaor 

125 

822 

.>0 

120 

800 

60 

Judhpur . . 

• 6,:P2.'> 

1 4.6.17 

1,0 '»3 

7,500 

l.\000 

1,128 

Total 

38 123 

76,m 

5,627 

36,844 

77,270 

6,81 f 


The output of ilmenite from Travancore State fell further from 
641 tons, valued at £1,381 in 1924 to 328 tons, valued at £492 in 
Ilmenite. 1925. 

There was a very large increase in the production of refractory 
materials. The output rose from 224 tons valued at Ks. 3,360 
(£242) in 1924 to 6,182 tons valued at Ks. 

*’ 40,192 (£3,022). Of this 2 tons were produced 

in the Manbhum district, 343 tons from the Lapso Hills mines in 
Kharsawan State (Singhbhum), by the Indian Copper Corporation 
Ltd. and the balance from the Gh'agidih and Mosaboni Mines in 
Singhbhum worked by Mr. E. 0. Murray and the Indian Copper 
Corporation Ltd., respectively. 

There was a further decrease in the production of ochre from 
6,304 tons, valued at Ks. 66,719 (£4,800) in 1924 to 5,296 tons. 

Ochre. valued at Rs. 37,023 (£2,784) in 1925. 

* Da douston. Review of Agricultural Operations in India, 1924>2(, p. 62. 

c2 
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Table 38. — Production of Ochre in India during 1924 and 1925. 



[1924. 

1925 


Quantity. 

Value 

(£1-TIh. 13-9). 

Quantity. 

Value 

(El-Rs. 133). 


Tons. 

Ks i 

£ 

Tons. 

Es. 

& 

Biluir and Orissa 

300 

7,665 

651 



.. 

Gcntral India 

4,400 

40,760 

2,932 

4,303 

24,455 

1,839 

Central Provinces 

184 

2,698 

194 

119 

2.410 

181 

QWalior . 

783 

10,571 

701 

230 

4,987 

371 

M.idras 

323 

4,375 

31.5 

340 

4,600 

340 

lUjputana . 

312 

6.50 

47 

304 

021 

47 

fot^d 

6 304 

ee fi9 

4 800 

m 

87,029 

2,781 


Rock cryiital. 


An output of 40 tons of oil shale valued at Rs. 200 (£16) was 
Oil Shale. reported for the first time from the Amherst 

Phosphate (#ce Apatllc). district in Burma. 

An exceptionally fine crystal of transparent quartz recently 
came to light in Burma. A ball, 30 inches in diameter and 130 lbs. 

in weight, was cut from the mass in China 
polished in Japan and has found its way to 
the United States National Museum at Washington. The crystal 
IS presumed to have come from the Sakangyi area near Mogok. 

The production of serpentine in^ the Ladak tahsil, Kashmir 
State, rose from 18 tons valued at Rs. 75 (£5'4) in 1924 to 2*6 tons 
Scrpcnllne. valued at Rs. 105 (£8) in 1925. 

There was a further increase in the production of soda in the 
Ladak taltHl, Kashmir, from 11*8 tons, valued at Rs. 430 (£31), 
in 1924 to 28 3 tons, valued at Rs. 1,126 
(£85) in the year under review. Salt, consist- 
ing for the greater part of sodium carbonate, sodium bicarbonate and 
sodium chloride, is obtained by evaporation from the waters of the 
Lonar lake in the Buldana district of the Central Provinces. It is 
known under the general name of trona or urao, for which there is 
no suitable equivalent in English. The total amount of trona 
extracted in 1925 was 35 tons, valued at Rs. 1,060 (£79) as against 
20 tons, valued at Rs. 800 (£58) in 1924. There was also a produc- 


Soda. 
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tion of 3'4 tons of crude soda (rasi), valued at Bs. 92 (£7) in Datia 
State, Central India. 

The great fall in the output of steatite in 1924 was followed 
by a slight fall in 1926 amounting to some 43 tons, but this was 
Steatite accompanied by an enormous increase in value 

the 1926 yield being estimated at double the 
value of that of 1924. 

Table 39. — Production of Steatite in India during J924 and 1925, 



1024. 

1926. 

Quantity. 

Value 

(£1-Rs. 13*0). 

Quantity. 

Value 

(£l-fia. 13-3). 


Tons. 

Bs. 

£ 

Tons. 

Bs. 

£ 

JitJlur and OrUaa^ 







Mayurbhanj 

07-0 

6,200 

447 

90*0 

8,350 

628 

Nilglri 


3,600 

262 



• a 

Suraikcla 

18'4 

1,000 

72 

25*7 

1,400 

105 

SloglibCum 

63*8 

3,369 

211 

68*9 

8,639 

266 

Burim — , 







Pttkokku mil Tracts 

7*1 

1,9.6^ 

141 

31 

800 

60 

Central Provinces — 







Blmndara . 


.. 


337*6 

13,500 

1,016 

Jubbulporo . 

1,0760 

17,697 

1,206 

1,286*8 

70,799 

6,323 

Madras 







Kiirnool 

4-0 

245 

17 

4*0 

244 

19 

Ncllore 

108*0 

G,i>38 

470 

82*2 

6,724 

430 

Salem . 

8040 

19,748 

1,421 

712*8 

16,697 

[1,256 

Myswro 

60*0 

120 

9 

101*0 

810 

61 

United Ptovinces — 







JlamJrpur . 

37*0 

8,060 

679 

31*0 

7,040 

630 

Jhansl 

18*0 

864 

02 

76*0 

770 

58 

Total 

8,868-S 

69,177 

4,977 


1JI19,€73 

9,750 


(a) Bitlmited. 


Sulphate of Iron («e« Copperaa). 

There was a further increase in the production of zircon in the 
Travancore State, which rose from 366 tons, valued at £2,717 in 
Zircon. 1924 to 676 tons valued at £4,608 in 1926. 
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IV.- MINERAL CONCESSIONS ORANTED. 

Table 40. — Statement of Mineral Goncemom granted during the year 1925. 


AJMER-MEEWAEA. 


district. 

Grantee. 

Mineral. 


Nature 

ot 

grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Ajmer 

(1) Me8ar<». J. A. 
Begbie & CO. 

Mira . 



P. L. 

0 00 

2.3th January 
1925. 

1 year. 

Do. 

(2) Do. 

Do. 



P. L. 
(renewal). 

442 

22ud Juni' 
1925. 

Do. 

Do. 

(3) L. Kanahyalal, 

Naslrabad. 

Do. . 



P. L. 

4 22 

10th An«,?ust 
1925. 

Do. 

Do. 

(4) Do. 

Do. . 



1*. L. 

3 00 

Do. . 

Do. 

Do. 

(6) MessM. SaiiLsuddin 
and Sous of Naslra- 
bad. 

Do. . 



P. 1.. 

1 50 

25th August 
1925. 

V DO. 

Do. 

(fl) Do . 

Do. . 



P. L. 

3 97 

Do. 

Do. 

Do. 

(7) Mr. IS. P. Thomas 

Do. . 



P. L. 

C-70 

10th Septem- 
ber 1925. 

Do. 

Do. 

(8) Do. 

Do. . 



P. L. 


po. . 

Do. 

Do. 

(0) L. Prem Sukh 
Bathl of Nasirabad. 

Do. . 



P. L. 

r4-17 

23rd Septom- 
, her 1025. 

Do. 

Do. 

(10) Do. 

Do. . 



P. L. 

0 83 

1st December 
1925. 

Do. 

Do. 

(11) Do. 

Do. . 



P. I. 

3*65 

5th December 
1925. 

Do. 

Do. 

(12) Begbie Mining 
Syndicate. 

Do. . 



M. L. 

602 

lat June 1925 

5 years. 

Do. 

(13) Mr. E. P. Thomas 

Do. . 



M. L. 

* 

14tli Novem- 
ber 1925. 

3 years. 

Beawar 

(14) Rajputana Mine- 
rals k Co., Ltd., 
Bombay. 

Gra|)liitk> 



P. L. 

0 03 

17th Decem- 
ber 1925. 

1 year. 

Do. 

(16) M. Mohamod 

Kasai of Ajmer. 

MIch . 



P. L. 

(renewal). 

0-22 

12th June 
192.5. 

1)0. 


ASSAM. 


Cachar 

(16) Craig Park Tea 
Company, Limited. 

Mineral oil . 

P. L. 

1,91 5-58 

5th May 1925 

2 years. 

Do. 

(17) Wblteliall Petro- 
1 leum Corporation, 
Limited. 

Crude petroleum 
and Ita aaaociat- 
cd hydrocarbons. 

P. L. 

11,968 

9th February 
1025, 

1 year. 

Khasl and 
Jalntia 
HUls. 

(18) John Buchanan 
Beattie. 

Coal . 

M. L. 

6,817-6 

4th Septem- 
ber 1925. 

30 yearn. 

Do. . 

(19) Mr. P. N. Sen . 

Mineral oil . 

P. L. 

2,518 

9th October 
1925. 

2 yeaiH. 


I\ L, “= Protpecting Lice me. M. L. « Mining Um, 
• Whole of the Bevrl Estate, 
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ASSAM— contd. 





Nature 

/ 

Date of 


])lsTKICT. 

Orantee, 

^flneral. 

of 

Area In acres. 

commence- 

Term. 




grant. 


ment. 


I,aklilmpur . 

(20) A^sam Oil Com- 

Oil . . . 

r. L. 

5,120 

30th March 

1 year, 


pony, Ltd, 


(renewal). 

1925. 

1)0, . 

(21) Do. 

Do. . 

P. I. 
(renewal). 

4,480 

7th April 1925 

Do. 

D<i . 

(22) Do. 

Do. . 

P. L. 

4,160 

20th April 

Do. 



(renewal). 


1925. 


1)0. . 

(23) Do. 

Do. . 

P. L. 

3,908 

12th May 

Do. 



(renewal). 


1925. 


1)0. . 

(24) Do. 

Do. . 

P. L. 

9,792 

7th Oetober 

Do. 



(renewal). 

1025. 


1)0. . 

(25) 1)0. 

Coal . 

P. L. 

3,328 

6th February 

Do. 



(reiU'Wul). 


1025. 


Do. . 

(20) Do. 

Do. . 

P. L. 

9,702 

7th October 

Do, 




1925. 


Nat'a HilN . 

(27) Whitehall Petro- 

Mineral oil . 

P. L. 

7,180-8 

16th Septem- 

Do. 


lonm OoriKwatlon, 
Limited. 



ber 1025. 



Do. . 

(28) Do. 

Du. 

P. L. 

4,2112 

Du. 

Do. 

Nowfl[ong . 

(29) • Do. 

6ll and Its asso- 

P. L. 

1,344 

0th April 

Do. 



elated hydro- 
carbona. 


1025. 



Do. 

(30) Di. 

Do. 

P. L. 

5,050 

3rd March 

Do. 





1925. 


Do. 

(31) Do. 

Do. 

P. L. 

1,344 

20th March 

Do. 



(renewal). 

1025. 


Do. 

(32) Do. 

I 

Do. 

P. L. 
(renewal). 

1,920 

Do. 

Do. 

Sadly a Fron- 
tier Tract 

(33) U'Mim Oil Com- 

Mineral oil . 

P. L 

2,240 

10th Decem- 

Do. 

]jaiiy, l.lmlttid. 




Ut 1925. 


slIwaKar 

(3-1) Do. 

Coal and oil 

P. L. 

1,440 

5th June 

Do. 


• 



1925. 


Do 

( ’L'l) Wnriiiah Oil Com- 

Do. 

P. J.. 

0,400 

9th June 

Do. 


])uny, Idmlted. 



1925. 


^ylhet 

( 10) Do. 

Mineral oil . 

P. L. 

11,945 

loth Decem- 

2 years. 




ber 1925. 


Do. 

(37) Do. 

Do. 

P. L. 

3,1 (>0 

Do. 

Do. 

Do 

( IH) Do. 

Do. 

P. L 

3,130 

3rd May 1925 

1 year. 

BALUCHISTAN. 


Kaiat 

(39) The Burraah Oil 
Co., Ltd., Scotland. 

Mineral Oil. 

mm 

|||H| 

1st Septem- 

8 fears. 





ber 1920. 


Do. 

(40) Do. 

Do. 

ill 

lilHil 

2nd October 
1924. 

Zhob . 

(41) The Bi^lucYristan 
Chrome Co., Ltd., 

Chromite . 

M. L. 


20th March 
1025. 

80 yean, 

• 

Hlndubagh. 



■1 



P. 4. 

ip ProipecUng Licemv, 

h. m Mining L$ue. 


Bxflorifi^ CidiUTf 
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BENGAL. 


DlWRIOT. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area in acres*. 

Date of 
commence- 
ment. 

Term. 

Chittagong . 

(42) Whitehall Totrol- 
eum Corporation 
Ltd. 

Natural petroleum 

P. L. 

3,001-98 

10th June 
1025. 

m 

1 year. 

Chittagong 
HUI Tracts 

(43) Bnrmah Oil Co., 
ltd. * 

Mineral oil . 

P. L. 
(renewal.) 

9,600 

7th March 
1925. 

Do. 

Do. . 

(44) Do. 

Do. 

P. L. 
(renewal.) 

7,719 04 

Do. 

Do. 

Do. . 

(45) Whitehall Petrol- 
eum Corporation 
Ltd. 

Do. 

P. L. 
(renewal.) 

4,601-0 

14th AprU 
1925. 

Do. 

Do. 

(40) Burmah Oil Co., 
Ltd. 

Do. 

P. L. 
(renewal.) 

1 4,313-6 

9th October 
1925. 

Do. 

Do. . 

(47) Wliitchall Petrol- 
eum (Corporation 
Ltd. 

Do. . . 

P. L. 
(renewal.) 

2,912 

3rd Septem- 
ber 1925. 

Do. 

Do. . 

(48) Do. 

Do. 

P. L. 
(renewal.) 

5,401-0 

14th April 
1025. 

Do. 


BIirAR AND ORTSSA. 


TJazarlbagh . 

(49) Kumar Kii^hiia 
Mltra. 

Mlf-a . 


M. L. 

Nut available 

< 

Ist Novem- 
ber 1926, 

2 yeais. 

Patna 

(60) Mr. D. C. Nag . 

All mlnerols 

P, L. 

3,652 

loth Deeein- 
l>er 1925. 

1 year. 

Santal Par- 
ganaa. 

(51^Bh\idar Cliamira 

Coal . 


M. L. 

3-94 

let April 

1925. 

2 years. 

Do. . 

(62) Bii.ode Bcharl Dc 

Do. . 


M. h. 

2-15 

Do. 

1)0. 

DO. . 

(53) Ramrckh Das 

Merwari. 

Do. . 


M. 1,. 

0 99 

Do. 

Do. 

Do. . 

(54) Banal Ram Mcr- 
wari. 

(.55) Do. 

Do. . 


M. L. , . 

1 90 

Do. 

Do. 

Do. . 

Do. . 


M. L. 

500 

Do. 

Do. 

Do. . 

(50) Ganga Ram Mer- 
warl. 

Do. . 


M. L. 

2-48 

Do. 

Do. 

Do. . 

(57) Ramrehh Das 

Merwari. 

Do. . 


M. L. 

4-27 

Do. 

Do. 

Do. . 

(58) Jetha Muljl 

Do. . 


M. L. 

3-00 

Do. 


Do. . 

(59) Do. 

Do. . 


M. L. 

5-00 

Do. 

Do. 

Do. . 

(00) Bhudar Chandra 
De. 

Do. . 


M. li. 

0-99 

Do. 

Do. 

Do. . 

61) Ramrekh Das 

Merwari. 

Do. . 


M. L. 

5-00 

Do. 

Do. 

Do. . 

(62) Qanga Ram Mer- 
wari. 

Do. . 


M. h. 

6-04 

Do. 

Do. 

DO. . 

(63) Bhudar Chandra 
De. 

Do. . 


M. L. 

100 

Do. 

Do, 


P. L, J^rotTpetUng Lie$n$e, M. I, Mining Unnf. 
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Dibtriot. 

Qrantpo. 

Mineral. 

Nature 

of 

grant. 

Area in aercj. 

Dote of 
commence- 
ment. 

T^rm. 

Singhbhum 

(64) HJra Lai Sarda . 

Limcatone . 

P. L. 

340- 04 

11th February 
1926. 

1 year. 

Do. . 

(66) Laljl Jhlna 
^ns. 

Iron-ore 

P. L. 

611*00 

15th April 
1925. 

Do. 

Do. . 

(66) The Bengal Iron 
Company, Limited. 

Iron*orc and 

Manganese. 

M. L. 

1,1.‘19*70 

1 

7 th March 

1925. 

30 years. 

Do. . 

(07) Kali Oharau 

Trlvedl. 

Yellow Ochre 

M. L. 

6*79 

Ist April 

192.5. 

3 years. 

Do. . 

(68) Satya Charan 

Mukharjl. 

All minerals 

P. L. 

115-20 

24th July 
1926. 

1 year. 

Do. 

(CO) Do. 

Do. 

P. L. 

121 

24 th June 

1925. 

Do. 

Do. , 

(70) Arjuno Ladha 

Do. 

P. L. 

125 

18th Decem- 
ber 1925. 

Do. 

Do. . 

(71) Mangl Lai Mor- 
wari. 

(Jhroinlte . 

P. L. 

332-50 

23rd July 

1925. 

Do. 

Do. . 

(72) Messrs. Martlr Si 
t'o. 

Manganese . 

P. L. 

212 80 

24th July 

1925. 

Do. 

Do. . 

(7J) Mangl Lai Mcr- 
wnr>. 

Do. 

M. L. 

462-71 

12th Decern- 
l)cr 1925. 

20 years. 


BOMBAY. 


Pelgaum . 

(74) Mr. A. N. Peston 
Jamas. 

• 

Bau\lt.o 

i*. L. 

1,072-92 

24th March 
1925. 

1 year. 

Du. 

(75) Rao Sahob D. C. 
Manlkum. 

Manganese . 

P. L. 

320 

23rd Novem- 
ber 1925. 

6 months. 

Kanora 

(76) Messrs. D. M. 
Tilve and Sons. 

Do. 

P. L. 

264 

29th Septem- 
1925. 

1 year. 

Do. 

(77) Mr. K. Rama 
Chandra. 

Do. 

P. L. 

1,584 

17th August 
1925. 

Do. 

Do. 

(78) Messrs. D. M. 
Tilve and Soils. 

Do. 

M. L. 

10-3 

Not yet exe- 
cuted. 

26 years. 

Do. 

(79) Mr. T. n. Kantha- 
ria. 

Do. 

M. L. 

116 

Do. 

3 years. 

8ukkur 

(8(b Indo-Durma 
Petroleum c'omiiany 
Limited. 

Mineral oil . 

P. L. 
(roitt'wal). 

6,008*52 

Ist Septem- 
ber 1924, 

1 year. 

West Khan-, 
desh. 

(81) Messrs. Ramgopal 
.lagonnath. 

Coal, wh’te stones, 
Iron, Mica and 
Oils. 

P. L. 

79-17 

25th Septem- 
ber 1925. 

Do. 


]\ 1. Protpectin^ Hcsme. M. Z. -• Mining Lem, 
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DlBTSIOT. 

(irantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date or 
commence- 
ment. 

Term, 

Akyab 

(82) The Burmah Uil 
Co., Ltd., RangooD. 

Natural petro- 

leum. 

P. L. 

1,280 

2nd Novem- 
ber 1925. 

2 years. 

Do. 

(8^ The Indo-Burma 
Petroleum Co., Ltd., 
Rangoon. 

Do. 

P.L. 

(renewal). 

5,440 

15th- Decem- 
ber 1924. 

1 year. 

Do. 

(84) Do 

Do. 

P. L. 
(renewal). 

4,800 

lOCIi .Tanu- 
nry 1925. 

Do. 

Do. 

(85) Do. 

Do. 

P. L. 

(renewal). 

1,280 

22nd April 
1925. 

Do. 

Do. 

(86) The Duniiah Oil 
Co., Ltd., Jlangooii. 

Do. 

P. L. 

(renewal). 

3,630 

16th July 

1925. 

Do. 

Do. 

(87) Whitehall IVtro- 
eului Coriiorution, 
Lahore. 

Natur.al ]»etro- 
leutn and Its 
uBsociated hy- 
drocarbon. 

P. L. 

(renewal). 

sl-JO 

19th Septem- 
ber 1925 

Do. 

Amherat . 

(88) D. A. David 

Sulphides . 

P.L. 

1,280 

30th July 

1925. 

Do. 

Do. 

(89) Do. 

Do. 

P. L. 

1,280 

30th January 
1925. 

Do. 

Do. 

(90) 8. U. Hannan . 

All minerals 

P. L. 

1 ,280 

9th Decem- 
ber 1925. 

• 

Do. 

Do. 

(91) H. Bryant . 

All minerals except 
oil. 

P. L. 

1,280 

19th July 

1025. 

Do. 

Do. 

(92) D. A. David 

Do. . j 

P. L. 

640 

4th February 
1925. 

Do. 

Do. 

(93) Chew Whee 8hain 

Do. 

P.L 

1,0.37 

24th October 
192.5. 

Do. 

Do. 

(94) Saw Lein i.ee . 

Do. 

J*. L. 

I 1,280 

16th Sept.em- 
her 192.5. 

Do. 

Do. 

(95) U. Bryant . 

Do. 

P. 1.. 

, 1,920 

15th Septem- 
ber 192.5. 

Do. 

Do. 

(96) Saw Lein W 

Antimony . 

P. 1.. 

1,600 

.5 th .lime 

192.5. 

Do. 

Do. 

(97) Do. 

Do. 

P L. 

1,218 

17th .hine 
192.5. 

Do. 

J>0. 

(98) M. K. Moolla . 

Dll Shale . 

M. 1. 

12,WM) 

2]ht August 
102.5. 

30 years. 

* 

Do. 

(99) 1). A. David 

Antimony . 

M. L. 

269 

23rd Septem- 
ber 192.5. 

Do. 

Do. 

(100) tfeesnt. Baltha- 
zar lb Son. 

Mineral oil . 

P. L. 

(renewal). 

.'’>,760 

24th Febriiary 
1925. 

1 year. 

Do. 

(lUl) Dr. M. Shawloo. 

Do. 

P. L, 
(renewal). 

7,040 

26th Febru- 
ary 1925. 

Do. 

Bhamo 

(102) Messrs. Foucar 

A Co., Ltd., Mana- 
ging Agents, The 
Tavoy Tin Syndi- 
cate, Ltd., Rangoon. 

All minerals ex- 
cept natural 
petroleum and 
Jade. 

P. L. 

(renewal). 

826 

24th January 
1025. 

Do. 


P, L, •• Protpiaixf LietnM, M, I, • UMKf iMu, 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date of 
commence- 
ment. 

Term. 

Kyaukpyu . 

(108) Messrs. Finlay 
Fleming ft Co., Ma- 
naging Agents, The 
Burmah Oil Co., Ltd. 

Natural Petro- 
leum. 

P.L. 

(renewal). 

1,280 

Ist June 

1025. 

1 >ear. 

KyaukRe . 

Do. 

(104) Yeo Eng Byan . 

(106) W. Kim Kyo , 

Minerals other 
than mineral 
oil. 

• Do. 

P.L. 

P.L. 

6,568 

8,040 

26th October 
1025. 

6th Decem- 
ber 1025. 

Do. 

Do. 

Lowm Chin- 
dwln. 

(106) U. P. Kyan . 

Natural petro- 
leum. 

P. L. 

640 

Ist March 
1025. 

Do. 

Do. 

(107) Mr. L. Dawson . 

Do. 

P. L. 

(renewal). 

8,008 

6th February 
1925. 

Do. 

Do. 

(108) The Indo-Burma 
Petroleum Co., Ltd. 

Do; 

P.L. 

(renewal). 

1,020 

1st August 
1025. 

Do. 

Do. . 

(100) Do. 

Do. 

p.L. 

(renewal). 

8,200 

22nd Septem- 
ber 1025. 

Do. 

Magwe 

(110) The Banhla Oil 
Co. 

Do. 

P.L. 

184 

5th May 1025. 

2 years. 

Do. » 

(Ill) • Do. 

Do. 

P.L. 

640 

2nd June 
1025. 

Do. 

Do. 

(112) The * Hessford 
Deyelopment Syn- 
dicate. 

Do. 

P.L. 

640 

12th June 
1025. 

Do. 

Do. 

(118) U. Thu Daw . 

Do. 

P. L. 

1 

2,560 

15th October 
1025. 

Do. 

Do. 

(114) The Sanhla Oil 
Co. 

Do. 

P. L. . i 

100 

11th August 
1925. 

Do. 

Do. 

(116) British Burma 
Petroleum Co. 

Do. 

P.L. 

72 

26th August 
1925. 

Do. 

Do. 

(lie) Upper Burma 
Oil Syndicate. 

• Do. 

P.L. 

(renewal). 

76 

16th Novem- 
ber 1924. 

1 year. 

Do. 

(117) U. Ye . 

Do, 

P.L. 

(renewal). 

640 

10th Novem- 
ber 1924. 

Do. 

Do. 

(118) Union Oil Co. . 

Do. 

P.L. 

(renewal). 

3,840 

2lBt January 
1025. 

Do. 

D). 

(110) Burmah Oil Co , 
Ltd. 

Do. 

P. L. 

(renewal), j 

2,269 

25th June 
1925. 

Do. 

Do. 

(120) Do. 

Do. 

P.L. 

(renewal). 

3,840 

2nd June 

1925. 

Do. 

Do. 

(121) Do. 

Do. 

P.L. 

(renewal). 

320 

12th Septem- 
ber 1925. 

Do. 

Do. 

(122) Do. 

Do. 

P.L. 

(renewal). 

560 

Do. 

Do. 

Do. 

(128) Do. 

* 

Do. 

P.L. 

(renewal). 

820 

Do. 

Do. 

Do. 

(124) Upper Burma 
oil Syndicate. 

Do. 

1 

P.L. 

(renewal)* 

76 

16th Novem- 
ber 1025. 

Do. 
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District. 

Orantop. 

Mlnrral. 

Nature 

of 

gra nt. 

Aren in acres. 

Date of 
commence- 
ment. 

Term. 


(125) Upper Bormi 
Oil Syndic lie. 

Natural petro- 
leum. 

P. L . 
(renewal). 

2,880 

Ist Decem- 
ber 1025. 

1 ye.»T. 

Do. 

(120) Mr. Abdul Bah- 
man. 

Do. 

P. L. 

1,280 

27th July 
1925. 

2 years 

Do. 

(127) Biirinah Oil Co., 
Ltd. 

Do. 

P. L. 

82 

* 

Do. 

Mandalay . 

(128) Meaew. Steel 

Bro*!, <fr Co., Ltd., 
Bangooo. 

All minerals ex- 
cept oil. 

P. L. 

1,097 

1st October 
1026. 

1 year. 

Melktila . 

(1211) Mr. 8.S. Hal- 
kar. 

Galena 

P.L. 

307 

26th May 

1026. 

Do. 

Do. 

(130) Mrs. Grace Smith 

All minerals ex- 
cept oil. 

P. L. 

3,200 

14th Septem- 
ber 1026. ^ 

Do. 

Do. 

(131) Mr. Colin Camp- 
bell. 

Do. 

P. L. 

1,280 

0th Novem- 
ber 1026. 

Do. 

Do. 

(132) Burmah Oil Co., 
Ltd. 

Natural petro- 
louiu. 

P.L. 

(renewnl). 

1,850 

26th May 

1926. 

Do. 

Mergiil 

(133) Mr. A. M. 0. 
Forbes. 

Tin . 

P. L. 

589 

14th January 
1025. 

Do. 

Do. 

(134) Mr. Llm Shaln . 

All minerals ex- 
cept oil. 

P.L. 

656*3 

10th Septem- 
ber 1026. 

Do. 

Do. 

(135) Meaers. IJurmn 
Finance and Mining 
Co., Ltd. 

Do. 

P. L. 

1,792 

8th April 

1925. 

Do. 

Do. 

(136) Mg. Choon 

Tin and allied 
mlnernls. 

P. L. 

1,167-12 

17th Septem- 
ber 1925. 

Do. 

Do. 

(137) Mr. Jas McGre- 
gor. 

Tin . 

P. L. 

1.1904 

12th Febriia- 
ory 1025. 

Do. 

Do. 

(138) Mr Md. H.anlff 

Tin ore and other 
allh'd metals. 

P. L. ^ . 

1,B43’2 

23rd Febru- 
ary 1925. 

Do. 

Do. 

(139) Ma Kyon 

Tin . 

P. L. 

103-84 

15th January 
1925. 

Do. 

Do. 

(140) Mr. .Too Seng 

All minerals ex- 
cept oil. 

P. L. 

985>6 

Ist August 
1926. 

Do. 

Do. 

(141) Do. 

Do. 

P.L. 

563-2 

22nd April 
1025. 

Do. 

Do. 

(142) Do. 

Do. 

P.L 

568-8 

Do. 

Do. 

Do, 

(143) Mr. Khaw Joo 
Tok. 

Tin and allied 
minorah. 

P.L. 

1,280 

2nd April 
1925. 

Do. 

Do.-' 

(144) Dr. San Moe . 

Do. 

P. L. 

161-3 

28tb March 
1926. 

Do. 

Do. 

(146) Mr. A. S. Moha- 
mod. 

Tin . 

P.L. 

778-2 

26tb March 
1925. 

Do. 

Do. 

(140) Maung Choon . 

Tin and allied 
minerals. 

P.L. 

091-2 

4th August 
1025. 

Do. 


P. L. = Pfonpeding Lieeme. M. L. « Mining Learn. 

m annn*lnna.1 an OQvjl ‘nAAMnh*1> 1 Q9ft 
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DIMKICT. 

Grftutce. 

^UiUTni. 

Nature 

ot 

grant 

Area in acrus. 

Date of 
commence- 
ment. 

Term. 

Mcrgui 

(147) Maung San Dun. 

Tin rnd alllod 
mlneraD. 

P. L. 

189*4 

4th April 

1925. 

1 year. 

Do. 

(148) Mr. A. Herbert 
Noyes. 

Tin ore and allied 
metals. 

P. L. 

117*8 

31st July 

1925. 

Do. 

Do. 

(149) Mr. E. Ahmed . 

Tin ore 

P. L. 

192 

26tli March 
1026. 

Do. 

Do. 

(150) Maung Po 

Tin . 

P. L. 

240 6 

18tb May 

1925. 

Do. 

Do. 

(161) Mr. H.KlmChoo 

Tin and nllhd 
miner.iL. 

P. L. 

022*7 

20th April 
1926. 

Do. 

Do. 

(152) Mr. S. Warwick 
Smith 

All minerals ex- 
cept ndneral oil. 

P. L. 

710*8 

26th Septem- 
ber 1925. 

Do. 

Do* 

(1.53) Mr. P. D. 0. 
Watson, 

Tin and allied 
niinera'H. 

P. L. 

1,047 

17th Septem- 
ber 1926. 

Do. 

Do. 

(151) Tan Po Chit 

All minciaN ex- 
cept oil 

P L. 

286*7 

0th Septem- 
ber 1926. 

Do. 

D(». 

(155) Yeu Suiu Giian 

t 

Tin and allied 
' iniucrnN. 

P. L. 

590 

18th August 
1025. 

Do. 

Do. 

(15fl) Lcong Poke Hye 

a 

Do. 

P. L. 

460*8 

2nd June 
1926. 

Do. 

Do. 

(157) Ma Kyon 

Tin . 

P. L. 

353*3 

20th May 
1926. 

Do. 

Do. 

(158) Mr. Joo Seng . 

All minerals ex- 
cept oil. 

P. L. . 

640 

17th Septem- 
ber 1925. 

Do. 

Do. 

(159) Mr, E, D. Milne. 

Do. 

P. L. 

1,267*2 

26th Septem- 
ber 1925. 

Do. 

Do. 

(160) Lcong Poke Kye. 

Tin and allied 
nictils. 

P. L. 

747-6 

5th Septem- 
ber 1925. 

Do. 

Do. 

(161) Lee Quot' ('hoc . 

. Do. 

P. L. 

620*8 

20th March 
1926. 

Do. 

Do. 

(162) Do 

Do. 

P. L. 

1,843-2 

22ud August 
1026. 

-^0. 

Do. 

(163) Do. 

Do. 

P. L. 

673*4 

20th May 

1025. 

Do. 

Do. 

(164) Do. 

Do. 

P. L. 

921*6 

22ud August 
1926. 

Do. 

Do. 

(186) Do. 

Do. 

P. L. 

216 

20th May 

1926. 

Do. 

J)o. 

(166) Mn Kyon 

Tin . 

P. L. 

024 

30th July 
1025. 

Do. 

Do. 

(167) Mg. Kyin Bu . 

Tin and a'liud 
metals. 

P. L. 

87 

19th October 
1926. 

Do. 

Do. 

(168) Maung Sun Dun 

lin . 

P. L. 

128 

3rd August 
1026. 

Do. 

Do. 

(100) Mr. A. Herbert 
Noyes 

<!ii8slterito and 
ulliod minerals. 

P. L. 

057*0 

8th Septem- 
ber 1025. 

/ Do. 


' P. i. - pmpeetini lAmm. It. L. - *<«<»» Uam, 










300 


Records of the Geological Sumy of India. 
BUEMA -contd. 


tVoL. LIX 


DI8TR10T. 

(Irantee. 

Mineral. 

Nature 

or 

grant. 

Area in acres. 

Date ol 
coiuineiioe- 
inont. 

Tel 111. 

Mer^ui 

(170) Mr. Jou . 

Till and allied 
minerals. 

P. L. 

122-9 

Ist August 
1026. 

1 year. 

Do. 

(171) L. Ah Foo 

Tin and allied 
metals. 

I‘. L. 

622-7 

2lHt October 
1926. 

Do. . 

Du. 

(172) Mr. S. Warwick 
Smith. 

All minerals ex- 
cept mineral oil. 

P. L. 

1U4-6 

17th Septem- 
ber 1926. 

Do. 

Do. 

(173) Mr. A. h:. Ahmad 

Tin ore ami other 
allied iiictaU. 

P L. 

326-1 

5th Novem- 
ber 1925. 

Do. 

Do. 

(174) Messrs. Mayan 
Chaung Alluvials, 
Ltd. 

Tin and .illied 
minerals 

P. L. 

38U-1 

26th October 
1925. 

Do, 

Do. 

(175) Mr. Khaw Joo 
Tok. 

Do. 

P. li. 

463-4 

]7tii August 
1925. 

Do. 

Du. 

(176) Mr. Geo. W. Bow 
dou. 

Till ore and Wol- 
fram. 


629-8 

4th April 

1925. 

Do. 

Da. 

(177) Mr. Joo Seng . 

Tin ore 


61-2 

2l8t October 
1025. 

Do. 

Do. 

(178) Do. 

Tin . 


220-2 

19th October 
1925. 

Do. 

Do. 

(179) Leong Ah Too . 

Tin and aiited 
minerals. 


542-7 

i21st October 
1025. 

Do. 

Do. 

(180) Mr. A. Aziz Yu- 
nose. 

Till , 

P. L. 

652-% 

5tli Novem- 
ber 192.5. 

1)0. 

Do. 

(181) Mohamed Ghose 

All minerals ex- 
cept mineral oil. 

P. L. 

337-92 

8tli Decem- 
ber 1925. 

Do. 

Do. 

(182) Joo Seng . 

Do. 

P. L. 

3,230-72 

• 

Do. 

Do. 

(183) Mr. A. S. BCaho- 
med. 

Tin ore 

M. L. • . 

384 

10th July 

1925. 

15 years. 

Do. 

(184) Ma Kyln Mya 
and Ma Lin. 

Till and allied 
minerals except 
natural petro- 
lenm. 

M. L. 

206-32 

24tli October 
1924. 

30 years. 

Do. 

(185) In Sit Yan 

'J'in and otlier 
minerals. 

V. L. 

(renewal). 

235-62 

17th J.imiury 
1926. 

1 year. 

Do. 

(186) Mr. J. 1. Milne . 

All minerals ex- 
1 cept mineral oil. 

P. L. 

(renewal). 

1,441-28 

11th January 
1025. 

2 years. 

Do. 

(187) Mr. Ghan Khain 
L<K)k. 

Do. 

P. L. 
(renewal). 

86U-10 

22nd Febru- 
ary 1025. 

1 year. 

Do. 

(188) Mauug Po Thaik 
and 2. 

Tin . 

P.L. 

(renewal). 

1,971-2 

24th April 
1926. 

Do. 

Do. 

(180) Tan Fo Chit . 

All minerals ex- 
cept oil. 

P.L. 

(renewal). 

014-4 

doth July 
1025. 

Do. 

Do. 

(100) III Sit Yan 

Tin and other 
minerals. 

P.L. 

(renewal). 

624-64 

6th August 
1026. 

Do. 

Do. 

(101) Mr. C. Chan 
Shwe. 

All minerals ex- 
cept mineral oil. 

P.L. 

(renewal). 

1,484-8 

2l8t July 

1925. 

2 years. 


P. L, ■> Froiveeting Licenu, M. 1 . ^ Minivg Leaw, 
* BMraosed on ITtb November 1925, 
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District. 

Grantee. 

Mineial. 

Nature 

ot 

grant. 

Area in acrc*^. 

Date of 
comnience- 
mont. 

Term. 

Mcigul 

(1U2) Mr. J. T. Milne . 

All miueralfl except 
mineial oil. 

P.L. 

(renewal). 

634*66 

23rd July 
1925. 

2 yeara. 

Do. 

(193) Mr. Joo Seng . 

All minerals ex- 
cept oil. 

P.L. 

(renewal). 

471-04 

loth Heptem- 
ber 1925. 

1 year. 

Du, . 

(194) Mr. A. E. Ahmed 

Tin 01 e 

P.L. 

(renewal). 

556-08 

Do. 

Du. 

Du. 

(195) Mr. E. Ahmed . 

Do. 

P. L. 

(renewal). 

1,000-90 

2nd October 
1925. 

Do. 

Du. 

(19tt) Mesars, Deadoii 
and Doupc. 

Tin and other 
luinerab except 
mineral oil. 

P. L. 
(lenewal). 

2,329-6 

lOtli Novem- 
ber 1925. 

Du. 

Du. 

(197) Mr. Md. llaniff 

Tin . 

P. L. 
(renewal). 

10336-32 

24th Novem- 
ber 1925. 

Do. 

Mlubu . 

(198) MeurH. Burma 
Finance and Mining 
Co, 

All kinds of mine- 
rals including 
natural petro- 
leum. 

P.L. 

352-64 

3rd Novem- 
ber 1925. 

Do. 

• 

Du, 

(199) Meaara. Burmah 
Oil Co., Ltd. 

>latural petro- 
leum. 

P.L. 

(renewal). 

640 

23rd January 
1925. 

kDo. 

Do. 

(260) IndO'Burma 
Petroleum Co., Ltd. 

Do. 

P. L. 

(renewal). 

1,926-4 

5tb January 
1925. 

Do. 

Do. 

(201) D. M. Akhoon . 

Do. 

P.L. 

(renewal). 

1,260 

16th May 
1925. 

Do. 

Mylngyan . 

(202) Burmuh Oil Co., 
Ltd. 

Do. 

P. L. 

1,920 

10th June 
1925. 

2 years. 

Do. . 

(203) Do. 

Do. 

P. L. 

1,036'6 

25th March 
1925. 

Do. 

Do. 0 

(204) Do. 

Do. 

P.L. 

(renewal). 

2,960 

5th July 

1925. 

1 year. 

Do. . 

(205) Do. 

Do. 

P.L. 

(renewal). 

1,760 

7th May 

1925. 

Do. 

Du. 0 

(206) Do. 

Do. 

P.L. 

(renewal). 

1,004-6 

Slat July 
1925. 

Du. 

Do. 

(207) Do. 

Do. 

P.L. 

(renewal). 

1,440 

10th June 
1925. 

Do. 

Do. . 

(206) Maung Eel & 1 

Du. 

P. L. 

(renewal). 

99*64 

3rd Novem- 
ber 1925. 

Du. 

Du. 

(209) Burmah Oil Co., 
Ltd. 

Do. 

P. L. 
(renewal). 

2,S13*44 

22nd Decem- 
ber 1925. 

Do. 

Do. 

(210) Du. 

Dp. 

]\ L. 
(renewal). 

1,560-16 

20th Decem- 
ber 1925. 

Do. 

Du. • 

(211) Do. 

Do. 

P. L. 
(renewal). 

1,158-4 

17th Beptem- 
berl926. 

Do. 

Do. 

(212) Do. 

Do. 

P.L. 

(renewal). 

40-90 

20th Decem- 
ber 1924. 

Do. 

Do. 

(213) * Do. . ^ 

Do. 

P.L. 

(renewal). 

2,612-44 

22iid Decem- 
ber 1924. 

Do. 


P, L, Protpecting Lwtnm, M, L, Mining Leate, 
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District. 

lirantt'c. 

Mlneial 

Nature 

of 

grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

A’yltkyJna . 

(214) Mr. C. W. Cha- 
ter. 

All iniiiorals ex- 
cept oil. 

P. L. 
(renewal). 

6-32 

13th October 
1024. 

1 year. 

Nortlivrn 
Shan States. 

(216) Maung Khln 

Maung Momoik Saw- 
bwa. 

All kinds uf mine- 
ralb and pre<i- 
ouh .stones. 

P. L. 

274'50 

1st Septem- 
ber 1026. 

Do. 

Do. . 

(210) Burma Corpora- 
tion Ltd., Namtu. 

Iron ore 

M. L. 

70-30 

22nd August 
1926. 

80 years. 

Do. 

(217) Do. 

D). 

M. L. 

268-8 

22nd August 
1026. 

Do. 

Takokku . 

(21S) Indo-lluruKi 
I’ctrolcuin to., Ltd. 

N.itiiral pelio- 
ieum. 

J*. L. 

723-2 

• 

2 years. 

Do. 

(2J») Tliinnali Oil to., 
l.td. 

Do. 

1*. L. 

13,440 

t 

’'Do. 

Do. 

(220) Nath Sing Oil 
Co., Ltd. 

D(». 

P. L. 

4.080- G 

t 

Do. 

Du. 

(221) Messrs. L. Solo- 
mon & Sun. 

Du 

M. L. 

2,560 

loth 1 ebru- 
ary 1926. 

30 years. 

Do. 

(222) Jiurmali Oil to.. 
Ltd. 

Do. 

J\ L. 

(lenewal). 

800 

7th Nurem* 
ber 1024. 

1 year. 

Do. 

(22 J) Mr. tulin Camp- 
bell. 

Do. 

1'. L. 

(renewal). 

561 24 

22iid Nuvem- 
ber 1024. 

Do. 

Do. 

(224) Mu Zan . 

Do. 

P. h 

(renewal). 

00-81 I 

20tli June 
1026. 

Do. 

ShwelK) 

(226) Indo-Diirina 

I’etiolcum Co., Ltd. 

Do 

P. L. 

6,080 

12th March 
1026. 

Do. 

Do. 

(226) Buriuah Oil Co., 
Ltd. 

Du. 

P. L. 

4,704 

23id Novem- 
ber 1026. 

2 years. 

Do. 

(227) Indo-Btirma 

Petrulcum Co., Ltd, 

' Do. 

P. L. 

6,113-6 

t 

f 

1 year. 

Du. 

(22S) JSuruiah Oil t o.. 
Ltd. 

Do. 

P. L. 

(lenewal). 

2,330 

25th Septem- 
ber 1924. 

Do. 

Do. 

(220) Do. 

Du. 

P. L. 
(renewal). 

2,310-4 

Do. 


Do. 

(230) Indo-Burnia Pc* 
troleum Co., Ltd. 

Do. 

P. L. 

(renewal). 

6,440 

14th August 
1926. 

Do. 

Southern 

Shan 

States. 

(231) J. W. ayan , 

All iiiiiierals e\- 
lept oil. 

J‘. L. 

512 

Juno 1025 . 

Do. 

Do. 

(232) 0. F. Drowne . 

Do.. 

1 P. L, 

040 

18th August 
1025. 

Do. 

Do. 

(233) Ealaw ICIniDg 
Syndicate. 

Do. 

P.L. 

3,200 

27th Jnly 
1025. 

Do. 

Do. 

(234) Steel Bros. A 
Co., Ltd. 

Do. 

P.L. 

2,240 

25th July 
1025. 

Do. 

Do. 

(235) Colin Campbell 

Do. 

P. L. 

1,020 

19th Novem- 
ter 1025. 

Do. 


P. L. » Protpedtng Lieense, M. L. ■» Mining J.eatr . 

* Sanctioned on 28rd October 1024. t SaDctloned on 28rd Oetember 1025. 

X Sanctioned on 2eth August 1025. SancUoned on lOtti January 1025. 
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DlfTRICT. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date Of 
commence- 
ment. 

Term, 

8011 them 
Shan 
States. 

Do. 

(?36) Captain C. R. 
Smith. 

(237) Colin Campbell 

All mlnereh ex- 
cept < 11 . 

Do. 

P. L. 

P. L. 

3,200 

806 

25th Septem- 
ber 1925. 

28th Novem- 
ber 1925. 

1 year. 

Do. 

Do. 

(238) Steel Bros. A 
Co., Ltd. 

Do. 

P. L. 

(renewal.) 

1,674*4 

Ist June 

1026. 

2 years. 

Do. 

(239) Colin Campbell 

Do. 

P. L. 

(renewal.) 

2,880 

ISth Decem- 
ber 1025. 

1 year. 

Tavoy 

(240) Ong Hoe Kyln . 

Tin and wolfram 

P. L. 

2170 

16th Jan- 

uary 1025. 

Do. 

Do. 

(241) Mr. B. Rlbben- 
trop. 

Do. 

P. L. 

640 

2l8t January 
1926. 

Do. 

Do. 

(242) Tavoy Tin Dredg- 
ing Corpn., Ltd, 

Tin . 

P. L. 

300*8 

2ud May 1025 

Do. 

Do. 

(243) Do. 

Do. 

P. L. 

179*2 

26th August 
1925, 

0 months. 

Do. 

(244) Mr. James M. 
Watt. • 

Tin apd wolfram 

P.L. 

040 

20th February 
1025. 

1 year. 

Do. 

(245) Burma Finance 
and Mining (ib., Ltd. 

Do. 

P. L. 

1,280 

21st March 
1926. 

Do. 

Do. 

(240) Tavoy Tin Dredg- 
ing Corpn., Ltd. 

Tin . . . 

P.L. 

1,177 0 

23th May 1925 

Do. 

Do. 

(247) Mr. M. A. MusajI 

1 Tin and wolfram 

P.L. 

320 

IJtb February 
1925. 

Do. 

Do. 

(248) Mr. Mamode 

Assenjee. 

Do. 

P. L. 

390*8 

15th June 
1925. 

6 months. 

Do. . 

(249) Mr. J. W. New- 
bery. 

Do. 

P.L. 

1,068 8 

18th June 
1925. 

1 year. 

Do. 

(260) Ong Hoo Kyin . 

• 

Do. 

P.L. 

198*4 

10th July 

1925. 

Do. 

Do. 

(251) Air. Wong Chenk 

Do. . 

P. L. 

640 

23rd July 

1925. 

Do. 

Do. 

(262) Ma Yal . 

Do. 

P. L. 

300*8 

7th Septem- 
ber 1026. 

Do. 

Do. 

(261) San Chit Swe . 

Do. 

P. L. 

014*4 

^9th June 
1026. 

Do. 

Do. 

(254) Ma T 1 . 

Do. , 

P. L. 

040 

17th August 
1025. 

Do. 

Do. 

(266) Mr. J. W. Watt 

Do. 

P. L. ' . 

422*4 

10th October 
1026. 

Do. 

Do. 

(260) Maung Ba Bwa 

Do. 

P. L. 

040 

13th August 
1926. 

Do. 

Do. 

(267) Mr. J. T. Iteupe 

Do. • 

P. L. 

192 

10th October 
1926. 

Do. 

Du. . . 

(266) Mhung Ngwe Thl 

Do. 

P.L. ' 

563*2 

Do. 

Do. 


P» L, m Pronpiding Lietnet. If, £. m MininfUan. 

D 
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District. 

Grantee. 

Mineral. 


Nature 

of 

grant. 

Area In acres. 

Date of 
commence- 
ment^ 

Term. 

Tiivoy 

(250) Ma Thoin May . 

Tin and wolfram 

P. L. 

640 

18th Septem- 
ber 1925. 

9 

6 mouths. 

Do. 

(260) Mrs. 8. Welling- 
ton. 

Do. 


P. L. 

800 

2lBt Septem- 
ber 1025. 

1 year. 

Do. 

(261) Maung Ngwe Thi 

Do. 


P. L. 

640 

17th Septem- 
ber 1926. 

Do. 

Do. 

(262) Mr. J. W. New- 
bery. 

Do. 


P. L. 

422-4 

10th Novem- 
ber 1925. 

Do. 

Do. 

(263) Mr. D. Rlbben- 
trop. 

DO. 


P. L. 

040 

iBt Septem- 
ber 1925. 

Do. 

Do. 

(264) Mr. H. Kim Chu 

Do. 


P.L. 

435-2 

30th Novem- 
ber 1025. 

Do. 

Do. 

(265) Finance Mining 
Co., Ltd. 

Do. 


P. L. 

288 

10th October 
1026. 

Do. 

Do. 

(266) Mr. M. A. Muaaji 

Do. 


?. L. 

409 6 

30th Novem- 
ber 1025, 

6 montliH. 

Do. 

(207) Mr.n. Kim 01m 

Do. 


P. L. 

396-8 

Do. 

1 year. 

Do. 

(208) Mri. H. Welling- 
ton. 

Do. 


P. L. 

384 

2nd Decem- 
i)er 1925, 

Do. 

Do. 

(260) Ung Cheng Hong 

Do. 


P. L. 

844-8 , 

19th Decem- 
ber 1925. 

Do. 

Do. 

(270) Mr. All Adjiin 
Sooratce. 

Do. 


P. L. 

537-0 

21st OL'tob(*r 
192.5. 

Do. 

Do. • 

(271) Mr. W. C. Toms 

Do. 


P. L. 

509 6 

6th Decem- 
ber 1925. 

Do. 

Do. 

(272) Mr. All Adjlm 
Sooratee. 

Do. 


P. L. 

352 

19 th Doecin- 
lx>r 1925. 

Do. 

Do. 

(27.1) The Ihirma Fin- 
ance and Mining Co., 
Ltd. 

1)0. 


M. L. 

1,702-56 

26th July 
1925. 

30 years. 

Do. 

(274) Mr. J. .1. A. rage 

Cassiteritf, 

framlto 

gold. 

wol- 

and 

M. L. 

179 84 

30th March 
1925. 

Do. 

Do. 

(275) Do. 

Oa‘^siterite . 


M. L. 

99 84 

31st March 
1925. 

10 years. 

Do. 

(270) Maung Ni Toe . 

Wolfram and tin 

M. L. 

179-2 

17th Novom- 
ter 1925. 

25 years. 

Do. 

(277) Do. 

Do. 


M. L. 

155 84 

5th May 1925 

30 year*. 

Do. . , 

(278) U. Maung Maung 

Do. 


M. L. 

040 

7tli Septem- 
ber 1925. 

Do. 

Do. 

(270) MeBBrs. The 

Tavoy Tin Dredging 
Gorpn., Ltd. 

Tin . 


M. L. 

144 

4th Septem 
U-r 1925. 

Do. 

Do. 

(280) Mr. Lee Talk 
Seong. 

Wolfram and tin 

M. L. 

293-12 

0th January 
1925. 

Do. 

Do. 

(281) MeBBFB. The 

Burma Finance and 
Mining Co., Ltd. 

Do. 


M. L. 

2170 

11th August 
1925. s 

Do. 


P. L. =■ PfOBpe Lice Me, M, L. — ilining Leaw. 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres 

Date of 
commence- 
ment. 

Term. 

Tavoy , 

(282)Mr. A. W. Ro»«. 

W Kram and tin 

P. L. 

(renewal.) 

1210 

2l8f Februai 
1026. 

7 1 year. 

Do. 

(288) Mr. J. T. Doupo 

All minerals ex- 
cept oil, 

P. L. 
(renewal) 

1,433-6 

12th Januar! 
1025. 

7 Do. 

Dj. 

Do. 

(284) Burma Finance 
and Mlnlnd Ltd. 

formerly Mr. M. T. 
Dunstan. 

(286) Do. 

Tin and wolfram 

Do. 

P. L. 

(renewal.) 

P. L. 

(renewal.) 

409-2 

102 

2nd January 
1925. 

Do. 

Do. 

Do. 

Do. 

(286) Quah Cheng 

Guan. 

All minerals 

except oil. 

P. L. 

(renewal.) 

7290 

Do. 

Do. 

Do. 

(287) I^. 

Do. 

P. L. 

582-4 

Do. 

Do. 

Do. 

(288) Mr. W. C. Toma 

Tin and allied 
metals. 

(renewal.) 
P. L. 
(renewal.) 

6)1-0 

3rd March 
1925. 

Do. 

Do. 

(289) Mr. T. J. Mackoy 

Tin and wolfram 

P. L. 

(renewal.) 

402-8 

8th March 
1925. 

Do. 

Do. 

(290) Mr. H. Kim Chu 

Tin and allied 
minerals. 

P. L. 

(renewal.) 

102 

25th March 
1925. 

Do. 

Do. 

(291) Mkung N1 Toe . 

All minerals 

except oil. j 

P. L. 

(renewal.) 

96 

20th March 
1925. 

DO. 

Do. . 1 

(292) Quatf Cheng Tock 

Do. 

P. L. 

(renewal.) 

864 1 

12th June 
1925. j 

no. 

Do.. 

(29.'1) Quah Cheng 

Guan. 

Do. 

P. L. 

. (renewal.) 

256 

24th June 
1925. 

1 Do. 

Do. 

(294) U. Maun^ Maung 

1 Tin and wolfram 

P. L. 

(renewal.) 

473-6 

25th June 
1925. 

1 Do. 

Do. 

(296) Mr. W. C. Tonw f 

All minerals 

except oil. 

P. L. 

(renewal) 

033 6 

10th July 
1925. 

Do. 

Do. 

(290) Mr. n. Kelly . 

Tin and other 
minerals. 

P L. 

(renewal.) 

396-8 

24th July 
1925. 

Do. 

Do. 

(297) U. Maung Maung 

Tin and wolfram 

P. L. 
(renewal.) 

320 

15th Septem- 
ber 1925. 

Do. 

Do. 

(298) Mr. A. W. Roaf 

Tin . . . 

P. L. 
(renewal.) 

160 

6th October 
1025. 

6 months. 

Do. 

(291) Ma Yal . 

Tin and wolfram 

P. L. 

(renewal. ) 

640 

8th Novem- 
ber 1925. 

1 year. 

Thaton 

(300) Mr. B. R. Per- 
nandex. 

All ralneraH 

except oil. 

P. L. 

247'68 

29th BCay 
1925. 

DOf 

Do. 

(301) Maung lu 

Do. 

P. L. 

480 

22nd June 

Do. 

Do. 

(302) Mr. A. Rahim . 

Do. 

P. L. 

2,456 

1925. 

21st October 
1925. 

Do. 

Thayatmyo > i 

(303) Messrs. Indo- 
Burma Fetrolonm 
Co., Ltd. 

Natural petroleum 

P. L. 

8,060 

9th February 
1025. 

2yMfs. 

Do. . ( 

[304) Messrs. Indo- 
Burma OUflslds, Ltd. 

Do. 

?.U 

633-0 

2nd January 
1925, 

i year. 


P L, » FrotptfHnff licetue If. L. ■■ MiningUate. 

D 2 
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District. 

Giantee. 

Mineral. 

Nattire 

of 

grant. 

Area In aero?. 

Date of 
commence- 
ment. 

Term. 

Tliayetmyo. 

(305) McaHFH. Burmah 
Oil Co., Ltd. 

N.iturul petroleum 

P.L. 

1,280 

6th August 
1025. 

2 years. 

Do. 

(306) U. ShA\c Nl, 
A^ent of CliMa 
Mnunfr l*lke. 

Chromite . 

P.L. 

2, 444*8 

3l8t July 
1025. 

1 year. 

Do. 

(307) C. M. .Tcev^ajce, 
Allanmyu. 

Natural petroleum 

P. L. 

06 

1st May 1925 

2 years. 

Do. 

(308) Messrs. Tndo- 
Biirnia Oilfields, 
Ltd. 

Do. 

P.L. 

(renewal') 

960 

12th March 
1924. 

1 year. 

Do. 

(309) Do. 

Do. 

P.L. 

(renewal.) 

610 

6th October 
1924. 

Do. 

Db. 

(310) Maung Mine Rn 

Do. 

P. L. 

(renew'al.) 

108-4 

I6th Sc ptem- 
ber 1924. 

Do. 

bo. 

(311) Do. 

Do, 

P. L. 

(renewal.) 

00 

Do. 

Do. 

Do. 

(312) Chvva Maiintr 

Pike. 

Do. 

P. 1 . 

(renewal.) 

96 

12th October 
1924. 

*vDo. 

Do. 

(.313) Mr. Holland 
Ady. 

Do. 

?. L. 

(renewal.) 

3,008 

13tli Jan- 
UE^y 1925. 

Do. 

Do. 

(314) Mr. Oiuer Aim 
Buokera/taa Maung 
Ba Kyaw. 

Do. 

P. L. 
(renewal.) 

2,560 

23rd February 
, 1925. 

Do. 

Do. 

(315) Tsmnll Abu 
Ahmed. 

Do. 

P. L. 
(rencw'al.) 

2,400 

16th Jan- 
uary 1926. 

Do. 

Do. 

(316) Messrs. Indo- 
Burma Oilfields, 

Ltd. 

Do. 

P.L. 

(renewal.) 

960 

12th March 
1925. 

Do. 

Do. 

(317) Mr. Colin Camp- 
bell, Bangoon. 

Do. 

r. L. 

(renew'al.) 

1,420-8 

11th July 

1025. 

Do. 

Do. 

(318) Measrs. Tndo- 
Burma Oilfields, 

Ltd. 

Do. 

P.L. 

(renewal.) 

2,560 

12th July 
1925. 

Do. 

Do. 

(319) Chwa Maung 
Pike. 

Do. 

P. L. 
(renewal.) 

96 

12th October 
1925. 

Do. 

rjuiiKoo . 

(320) Capt. D. L. Bill 

All minerals 

exeept oil. 

P. L. 

(renewal. ) 

640 

22nd Feb- 
ruary 1925. 

Do. 

Upper rhlnd- 
win. 

(321) Messrs. The Indo- 
Burma Petroleum 
Co., bill. 

Natural petroleum 

P. L. 

2,560 

17th March 
1925. 

Do. 

Do. 

(322) Coalfields of 

Burma, Ltd. 

Coal . 

P. L. 

(renewal.) 

704 

10th June 
1925. 

Do. 

Do. 

(3231 The Tndo-Biirina 
Oilfields, Ltd. 

Natural petroleum 

P. L. 
(renewal.) 

3,200 

11th July 

1025, 

Do. 

Do. 

(324) The Burmah Oil 
Co., Ltd. 

Do. 

P. L. 
(renewal.) 

1,760 

28th August 
1026. 

Do. 

Do. 

(326) Tndo-Burma 
Petroleum Co., Ltd. 

Do. 

P. L. 
(renewal.) 

640 

6th October 
1925. 

Do. 

Yameihin . 

(326) Mr. A. C. Martin 

All minerals 

except oil. 

P.L. 

1,656-2 

24th October 
1025. 

Do. 


P. L. Pmjteeting Limtiu. 31. /.. •> Minitig Lease. 
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CENTRAL PROVINCES. 


District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area in acres. 

Date of 
commence* 
mnnt. 

Term. 

Balaghat . 

(327) Aal Sahib L. 
Chhajuram. 

Manganese . 

P. L. 

65 

5th January 
1025. 

1 year. 

Do. 

(329) Mr. Shamji 
Naranji. 

Do. 

P.L. 

6 

6th January 
1025. 

Do. 

Do. 

(329) Pandit Krlpa- 
Shankar. 

Do. 

P.L. 

461 

lo. 

Do. 

Do. 

(330) Pandit Eewa- 
shankar. 

Do. . 

M.L. 

131 

1st September 
1916. 

80 years. 

Do. 

(381) Messrs. M. D. 
Chopra. 

Do. 

M. L. 

17 

27th March 
1025. 

5 years. 

Do. 

(332) Messrs. B. P. By- 
Tamjl and Company. 

Do. . 

M. L. 

17 

21st January 
1025. 

Do. 

Do. 

(333) Pandit kiipa- 
Shankar. 

Do. 

M.L. 

6 

20th January 
1025. 

10 years. 

Do. 

(334) Pandit Rewa- 
shankar. 

Do. . 

P.L. 

28 

24th Febru- 
ary 1925. 

1 year. 

Do. 

(835) Messrs. Ram- 
naialn and Seth 
Jaganuath. 

Do. 

P.L. 

41b 

doth June 
1025. 

Do. 

Do. 

(336) Sath Choguol 
Kocher. 

Do. 

M.L. 

126 

10th March 
1025. 

80 years. 

Do. 

(337) Diwan Bahadur 
Seth Ballabhdas. ^ 

Do. 

P.L. 

42 

ISth January 
1025. 

1 year. 

Do. 

(338) Mr. Sved Minha- i 
juddin Ahmed. 

Do. 

P.L. 

258 

28tb March 
1025. 

Do. 

Do. 

(339) Aao Sahib L. 
Chhajuram. i 

Do, . 

P. L. 

‘ 210 

2nd January 
1925. 

Do. 

Do. 

(340) Messrs. B. P. By- 
ramji and Company. 

Do. . 

• 

M. L. 

1 

11th M»y 

1025. 

5 years. 

Do. 

(341) Messrs. Tata Iron 
and Steel Company. 

Do. 

M. L. 

678 

80th July 
1024. 

80 years. 

Do. 

(342) Mr. Syed Minha- 
Juddin Ahmed. 

Do. . 

P.L. 

258 

11th Febru- 
ary 1025. 

1 year. 

Do. 

(843) Pandit Eewa- 
Shankar. 

Do. 

M.L. 

38 

2l8t July 

1925. 

16 yean, 

Do. 

(844) Messrs. B. Fouz- 
dar Brothers. 

Do. 

P.L. 

25 

28th March 
1025. 

1 year. 

Do. 

(846) Messrs. Samratli- 
mai Aatanchand. 

Do. 

P.L. 

60 

22nd Febru- 
ary 1025. 

Do. 

Do. 

(846) Messrs. Wasudeo 
Shrawanji. 

Do. 

P.L. 

16 

80th January 
1025. 

Do. 

Do. 

(847) Mr. P N. Oke . 

Do. . 

P.L. 

28 

8rd March 
1025. 

Do. 

Do. 

(848) Messrs. B. P. By- 
ramjl and Company. 

Do. 

M.L. 

18 

26th August 
1924. 

6 yean. 

Do. 

(840) Mr. Erachsba . 

Do. 

P.L. 

64 

22Dd May 
1025. 

lyear. 


L. m Frotpeaing lActrm. Jf. L, m Mining LiOHf 
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Distbict. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area in acres. 

1 Date of 

conmienco* 

1 ment. 

Term. 

BaJagbat . 

(350) Mr. M. B. Mur- 
fatla. 

Manganese . 

P.L. 

29 

5th March 
1625. 

1 year. 

Do. 

(861) Mr. Eraclisha . 

Do. 

P. L. 

173 

5th Febru- 
ary 1925. 

Do. 

Do. 

(352) Seth Ganeshlal 
Balbhadra. 

Do. 

P.L. 

136 

, 28th March 
1925. 

Do. 

Do. 

(858) Do. 

Do. 

P L. 

34 

1 6th January 
1925. 

Do. 

Do. 

(854) ScUi Ganeshlal 
Bamchand. 

Do. 

P. L. 

41 

Do. 

Do. 

Do. 

(855) Seth Shreeram . 

Do. . 

M. L. 

22 

17th March 
, 1625. 

15 vear- 

Do. 

(366) Messrs. Gupta A 
Sons. 

Do. 

P L. 

27 

1 6th January 
1925. 

1 year. 

V 

Do. 

(357) Mr. Abdur Ra- 
him Klian. 

Do. 

P.L. 

5 

11th Febru- 
ary 1926. 

Do 

Do. 

(858) Mossrs. N. D. Zal 
and Brothers. 

Do 

P.L. 

7 

8th May 1926 

Do. 

Do. 

(359) Do. 

Do. 

P.L. 

15 

1 STth May 1925 

Do. 

Do. 

(360) Mr. Abdur Ra- 
him Khan. 

Do. 

M. L. 

38 

^ 3rd March 
1925 

30 years. 

Do. 

(361) Seth Protap 
Laxmlram. 

Do. . 

P. L. 

162 

16th January 
1925. 

1 year. 

Do. 

(862) Do. 

Do. 

P.L. 

38 

Do. 

Do. 

Do. 

(363) Messrs. Gupta A 
Sons. 

Do. 

P.L. 

20 

6th January 
1925. 

Do 

Do. • 

(364) Messrs. Samruth- 
mal Batanchand. 

Do. 

P. L. 

43 

3rd August 
1926. 

Do. 

Do. 

(366) Mr. P. N. Oke . 

Do. 

P. L. 

161 

22nd January 
1625. 

Do, 

Do. 

(866) Meiars. Gupta A 
Sons. ^ 

Do. . 

P. L. 

64 

13th March 
1925. 

1 year. 

Do. 

(367) Messrs. Samrath- 
mal Raiannhand. 

Do. 

P.L. 

112 

20th July 
1925. 

Do. 

Do. 

(368) Mr. Paramanand 
Dayaram. 

Do. . . 

P. L. 

12 

16th January 
1925. 

Do. 

Do. 

(360) Pandi Rewa- 

Shankar. 

Do. 

M.L. 

19 

9th June 

1925. 

10 yean. 

Do. 

(870) Sir M. B. Dada- 
bhoy,’Bar.-at-Law, 
Nagpur. 

Do. . 

P.L. 

76 

6th March 
1925. 

1 year. 

Do. 

(871) Do. 

Do. . 

P. L. 

528 

Do. 

Do. 

Do. 

(872) Do. 

Do. 

P.L. 

11 

Do. 

Do. 

Do. 

(373) Do. 

Do. . . 1 

P. L. 

7 

6th March 

Do. 


P. 1. m Protpeding Lieefug, M, L, •• j^inipg lem, 
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Nature 


Date of 

Term. 

DIBTRIOT. 

Grantee. 

Mineral. 

or 

grant. 

Area In acres. 

commence- 

ment. 

Dalaghat . 

(874) Mr. Erachshah . 

Manganese . 



6th Febru- 
ary ,1926. 

1 year. 

Do. 

(376) Do. 

Do. 



22nd May 
1925. 

Do. 

Do. 

(370) Messrs. B. P. By- 

Do. • • 



21st January 
1925. 

6 yean. 

ramjl A Co. 




Do. 

Do. * 

(.377) Do. 

Do. 

M. L. 

2 

Do. 

Do. 

(378) Do. 

Do. 

M. L. 

18 

28th October 
1925. 

Do. 

Do. 

(379) Messrs. Abdul 

Do. 

P. L. 

115 

3rd March 
1925. 

1 year. 

Hiius.i,in Millie -Alla- 
buxji and Jamsotjl 
Blllimorla. 




Do. 






(380) Do. 

Do. . • 

P. L. 

22 

30th January 

Do. 

• 

1925. 


Do. 

(381) Mr. PcrmauAiid 

Do. 

P. L. 

46 

7th March 
1926. 

Do. 


OayatAiu. 





6 yean. 


(3S2) 8oih Slircciuirt . 

Do. 

M. L. 

56 

17 th March 

Do. 

1925. 


Do. 

(383) 8cth •(UncshlaU 

Do. 

P. L. 

3 

28th March 
1925. 

1 year. 

llamchand. 




Do. 

Do. 

(381) Seth Budharsao 

Do. . 

P. L. 

30 

26th Febru- 
ary 1926. 

Do. 

(385) Mr. R. S. Suklilu 

Do. 

P. L. 

10 

Do. 

Do. 

DO. 

(380) Seth Caneshlal 

Do. • • 

P. L. 

84 

* 

28th March 
1925. 

Do. 

Banichaiid. 





DO. 

DO. 

(387) Mr. Chaudanlal 

Do. 

P. L. 

671 

13th Febru- 
ary 1925. 


(38b) Mr. M. D. Mar 

Do. 

P. L. 

219 

30th January 

DO. 

DO. 

1925. 


tatia. 





DO. 

Do. 

(889) Messrs. Lai Beharl 

Do, 

P. L. 

50 

9th April 

1925. 

Ramcharan. 





DO. 

Do. 

(390) Do. 

Do. 

P. L. 

50 

DO. 

DO. 

(391) Mr. Parmauaiid 

Do. 

P. L. 

61 ' 

2l8t April 
1925. 

]>:. 

Dayaram. 

Do. 

P. L. 

92 

16th Febru- 

Dt. 


Do. 

(392) Do. 


ary 1926. 




Do. • • 

P. L. 

403 

24tb Febru- 

Do. 

Do. 

(393) Messrs. Puuam- 

ary 1926. 


chand Ktshanlal. 




DO. 


(894) Mr. Parmanand 

Do. 

P. L. 

10 

14th May 

Do. • 

1925. 

26th Febru- 

Do. 

Dayaram. 




Do. 

P. L. 

171 

Do. 

(305) R. S. Seth 
Gowardhan Dass. 

ary 1926. 

Do. 





Do. 

P. L. 

80 

22nd Juno 

Do. 

(306) Messrs. B. P. By- 


1926. 


ramji & Co. 


i/T r Bj 

1 Minina Laau. 




p. L. - mm, M, I. - Um. 
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District, 



Nature 


Date of 


Granttr. 

Mine ral. 

ot 

Area In acrci*. 

fommence- 

Term. 




grant. 


ment. 


J^aliighat . 

(397) B. 8. D Laxiiil 

Arnii anesc . 

P. L. 

207 

24th Febru- 

1 yCiiT. 0 


Narayan, 




ary 1926. 

Do. 

(398) 8oth Gancshlal 

Do. 

P. L. 

23 

28th March 

Do. 


Batnchaiid. 




1025. 

Do. 

(399) Moswb. B. P. By- 

Do. 

M. L. 

22 

2l8t January 

4 years 

Do. 

ramji & Co. 

(400) Suoderlnl (JoJ- 




1925. 

and 

10 mouths 

Do. 

1‘. L. 

21 

11th Febru- 

1 year. 


chba. 




ary 1925. 

Do. 

(401) Mr. M. B. Mar- 

Do. 

P. L. 

129 

5th March 

Do. 


tatia. 




1925. 

Do. 

(402) Do. 

Do. 

P. L. 

19G 

30th January 

Do. 






1025. 


Do. 

(403) Mr. P. N. Oke . 

Do. 

P. L. 

17 

9th May 1925 

Do. 

Do. 

(404) Seth Budbarsao 

Do. 

P. L. 

123 

3rd March 

Do. 






1925. 


Do. 

(405) Mos'^th. Martin 

Do. 

P. L. 

27 

22ud June 

Do. 


tCCo. 




1925. 

Do. 

(406) Do. 

Do. 

P. L. 

70 

• Do. 

Do. 

Do. 

(407) Messrs. Samratb- 

Do. . 

P. L. 

101 

20tl) July 1 25 

Do. 


mal Batauchaud. 



Do. 

(408) Seth Budharsao 

Do. 

P. L. 

311 

14th Septem- 

Do. 






ber 1925. 


D\ 

(409) Seth Chunuilal 

Do. 

P. L. 

13 

24th Febru- 

Do. 


Sao. 




ary 1925. 

Do. 

(410) Mr. Sunderlal 
Qolchha. 

Do. 

P. L. 

113 

5th May 1925 

Do. 

Do. 

(411) The Netra Man- 

Do. 

P. L. 

12 

4th July 1926 

Do. 


ganese company, 
Ltd. 






Do. 

(412) Mr. Chandanlal 

Do. 

P. L. 

267 

22nd Febru- 

Do. 






ary 1926. 


Do. 

(418) Mr. M. B. Mar- 

Do. 

P.L. 

166 

8th February 

Do. 


fatla. 



1 

1926. 

Do. 

(414) Mr. P. N. Oke . 

Do. 

P. L. 

48 

24th Febru- 

Do. 






ary 1926. 

Do. 

(416) Do. 

Do. 

P.L. 

17 

9th May 1926 

Do. 

Do. 

(416) Blr. Ganpat Bao 
Laxman Bao. 

Do. 

P.L. 

296 

3rd August 
1925. 

Do. 

Do. 

(417) Mr. 0. S. Harris 

Do. 

P.L. 

46 

lat AprU 

Do. 






1926. 


Do. 

(418) Measrs. Chenl- 

Do. . 

P.L. 

82 

26th May 

Do. 


rani JearaJ. 




1926. 

Do, 

(419) Seth Chnnilal 

Do. 

P.L. 

791 

11th Febru- 

Do. 

Do. 

Sao. 

(420) Messrs. Nosher- 
wanji and Ardeshir. 

Do. 

P. L. 

90 

ary 1926. 

26t)i May 
1926, 

Do. 


f, “ ProipeaioQ rue. Uhiiif 
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CENTEAL PEOVINCES-^ow^rf. 


Dl81 RICT. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres 

Date of 
commence- 
ment. 

Term. 

Balaghat . 

(421) Fnndit Bewa- 
shanhar. 

Manganese 

F. L. 

18 

14th May 
1925. 

1 year. 

Do. 

(422) Btl Sahib A. T. 
Dliargawa. 

Do. 

P.L. 

176 

30th March 
1925. 

Do. 

Do. 

(423) Mr. M. B. Mar- 
fatla. 

Do. 

P. L. 

106 

9th April 

1925. 

Do. 

Do. 

(424) Pandit Rewa- 
Hhanknr. 

Do. 

P.L. 

240 

20th July 
1925. 

Do. 

Do. 

(425) Messrs. Nosher- 
wan)! and Ardcshi 
Brothers. 

Do. 

P. L. 

174 

25th May 
1925. 

Do. 

Do. 

(426) Mr. S. a. Pandit 

Do. 

P.L. 

811 

21st AprU 
1925. 

Do. 

Do. 

(427) Mr. r. N. Oko . 

Do. 

M. L. 

42 

23rd May 

1925. 

30 years. 

Do. 

(428) Mr. Samiiilla 

Khan. 

Do. 

P. L. 

63 

8th May 1925 

1 year. 

Do. 

(429)* Mr. 0. S. Harris 

Do. 

F. L. 

26 

Ist April 

1925. 

Do. 

Do. 

(130) Messrs. B. P. Dy* 
ranijl <fe Co. 

Do. 

M. L. 

29 

24th January 
1925. 

5 years. 

Do. 

(431) Mr. P. N. Okc . 

Do. 

M. L. 

19 

23rd Alay 

1925. 

30 years. 

Do. 

(432) Seth Chunnilai 
Sao. 

Do. 

j F. L. 

25 

8th Alay 1925 

1 year. 

Do. 

(433) Seth Budharsao 

Do. 

P. L. 

810 

28th October 
' 1925. 

Do. 

Do. 

(434) Messrs. B. F. By- 
ramjl & Go. 

Do. 

• 

P.L. 

161 

15th April 
1925. 

Do. 

Do. 

(436) Mr. Abdul Ra- 
him Khan. 

Do. 

P. L. 

8 

11th Febru- 
ary 1925. 

Do. 

Do. 

(436) Do. 

Do. 

P.L. 

6 

6th ACarch 
1925. 

Do. 

Do. 

(437) Rao Sahib Seth 
Gowardhan Das. 

Do. 

M.L. 

3 

21st Septem- 
ber 1025. 

10 years. 

Do. 

(438) Mr. Shamjl 

Narayanjl. 

Do. 

M.L. 

8 

6th October 
1926. 

6 years. 

Do. 

(439) Mr. Shamjl 
Narayanjl. 

Do. 

M.L. 

7 

5th October 
1925. 

5 years. 

Do. . ( 

[440) Messrs. Nourojee 
Rustamjee and M. 
Chalmabarty. 

Do. 

P.L. . 

38 

30th August 
1925. 

1 year. 

Dol 

(441) Messrs. Ohenlram 
Jesraj. 

Do. 

P.L. 

364 

3rd April 1025 

DO. 

Do. . ( 

' 

[442) Ifessrs. Gan- 
patsao Dhanpatsao 

nr c 

Do. . 

P.L. 

37 

8th October 
1025. 

Do. 


J*, L, - Pmpeeting Lkem, M, L, Jit\ning Lease, 
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(443) Seth Bhreeram . Manganese 


(444) Messrs. Gan- Do. 

patsao Dhanpatsao. 

(44B) Thakur Naslb IX». 

Singh. 

(446) Mr. Samlulla Do. 

Khan. 

(447) pandit Kiiiwv* Do. 

sliaukar. 

(448) lUiSaliib Seth Do. 

(lOwardhan Das. 

(449) Hal Sahib A. P. Do. 
Bharga^a. 

(460) DO. • Do- 

(461) Pandit Bxjwa- Do. 

Shankar. - 

(452) Do. . Do. 

(453) Mr. Ohandanlal . Do. 

(454) Seth ilalbhadia- Do. 



sao. 

Do. 

(455) Mr. M. B. 
Marfa tla. 

DO. 

(456) DO. 

DO. 

(467) Pandit Kiipa- 
Shankar. 

DO. 

(468) Messrs. B. P. 
Byramjl & Co. 

DO. 

(459) Mr. M. B. 
Marfatla. 

DO. 

(460) Pandit Krlpa- 
Shankar. 

DO. . 

(461) Seth Budhar Sao 

DO. 

(462) The Netra Man- 
ganese GO., Ltd. 

DO. 

(463) Messrs. Nosher- 
wanjl Ardeshli 

Brothers. 


Date of 

Area i ii acres. roiumence- 

incnt. 


10 4th July 1026 



8th October 
I 1925. 

18th June 

1925. 

8th April 

1925. 

8th October 
1925. 


28th May 
1925# 


WUl expire 
with the 
mining 
lease 
dated the 
30th Mar. 
1922, to 
which it 
Is BUpplo- 
raentary. 
1 year. 



I5th April 
] 025 . 

5th May 1925 

0 th April 1925 

12th October 
1925. 

25th . May 
1925. 

23rd February I 

1925. 

28th March 

1926. 

22 nd June 

1925. 

18th July 

1926. 

2nd October 
1925. 

25th August 
1925. 



. J^mpeding Liotm- M, Mining Uan, 
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Pascob : Minerd Produdion, 1925 
CENTRAL PROVINCES-con<(i. 


S13 


DISTRICT. 

Grantee. 

Mineral. 

Nature 

ot 

grant. 

Aren lnncre-«. 

Date or 
commence- 
ment. 

Term. 

lialtglat . 

(464) Thakur Naslb 
Singh. 

Manganese . 

P. L. 

24 

18th June 
1025. 

lyear. 

Do. 

(406) Dr. B. D. Vyas . 

DO. 

P. L. 

.31 

5th May 1025 

Do. 

DO. 

(466) Do. 

Do. 

P. L. 

0 

Do. 

Do. 

DO. 

(4C7) Seth Mishrllal 
Ateghraj. 

Do. 

P. L. 

65 

22nd May 
1025. 

Do. 

DO. 

(46S) Pandit Bewa- 
Shankar. 

Do. 

P. L. 

6 

20th July 
1025. 

Do. 

Do. 

(460) ACessrs, Chonlram 
JesraJ. 

Do. 

P. L. 

61 

17th August 
1025. 

Do. 

Do. . 

(470) Air. AI. B. 
Marfatia. 

Do. 

P. L. 

40 

18th July 
1025. 

Do. 

Do. 

(471) Air. Sainlulla 
Khan. 

Do. 

P. L. 

488 

25th August 
1025. 

Do. 

Do. 

(472) Seth Ganeflhlal 
an 1 Seth Baibhadra. 

Do. . 

P. L. 

31 

30th June 
1025. 

Do. 

Do. 

(473) Afr.dOhandanlal . 

Do. 

P. L. 

180 


DO. 

Oo. 

(474) Do. 

« 

Do. 

P. L. 

JO 

26th June 
1025. 

Do. 

Do. 

(475) Air. Abdur BaWm 
Khan. 

Do. 

P.L. 

56 

22Qd Decem- 
ber 1025. 

Do. 

jJO 

(476) Do. 

Do. 

P. L. 

JO 

1)0. 

Do. 

1) . 

(477) Air. Al. B. 
Alarfatla. 

Di. 

P.L. 

79 

JOth June 
1025. 

Do. 

Do. 

(478) Air. Alohomed 
Anwar Pasha. Minor 
guardian Mtinahi S. 
Alllmuddln. 

Do. 

• 

P. L. 

106 

JOth October 
1025. 

Do. 

DC. 

(470) Air. Sainlulla 
Khan. 

Do. 

P. L. 

75 

18tb Septem- 
ber 1025. 

DO. 

Do. 

(480) Pandit Krlpa- 
Bhankar. 

Do. 

P. L. 

57 

nth July 
1025. 

Do. 

DO. . 

(481) Mr. M. B. 
l^rfatla. 

DO. 

P. L. 

• 

76 

10th August 
1026. 

D\ 

Do. 

(482) Do. 

DO. 

P. L. 

04 

28th Septem- 
ber 1025. 

Do. 

Do. 

(483) Do. 

Do. 

P.L. 

57 

0th Aupst 
1025. 

Do. 

Do. . 

(484) Syed Mlnha- 
Jnddin Ahmed. 

Do. 



nth Decem- 
ber 1026, 

Do. 

DO. 

(486) Mr. Samlulla 
Khan. 

Do. 

P.L. 


15th October 
1025. 

Bo. . 

Do. 

(486) MeiarB. Bhagwan- 
deen and M. A. 
Bazaque. 

DO. 

P.L. 

50 

10th August 
1026. 

Do. 


X. -i Protpee^ing Lieentp. if. X. m 
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District. 

(irantec. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date of 
coininence- 
nient. 

Term, 

Jlalaghni . 

(487) Mr. C. S. n-jirrls 

Maiganese . 

M. L. 

67 

11th Septem- 
ber 1925. 

30 yeari. 

Do. 

(488) Messrs. Martin 
A Co. 

D3. . 

P. L. 

12 

11th Decem- 
ber 1925, 

1 year. 

Do. 

(489) Pandit Hcwa- 
shankar. 

Do. 

P. L. 

69 

28th October 
1925. 

Do. 

Do. 

(490) Mr. M. B. 
Marfatla. 

Do. 

P. L. 

183 

28th Septem- 
ber 1925. 

Do. 

Do. 

(491) Mr. Samlulla 
Khan. 

Do. 

P. L. 

2 

18th Septem- 
ber 1925. 

Do. 

Do. 

(492) Do. 

DO. 

P. L. 

59 

15th October 
1925. 

Do. 

Do. 

(40:i) Do. 

Do. 

P. L. 

63 

25th August 
1925. 

Do. 

Do. 

(494) Thakur Na.slb 
Singh. 

Do. 

P. L. 

170 

1)0. 

Do. 

Do. 

(495) Seth Blmdhar- 
sao. 

Do. 

P. 

401 

D). 

1 

Do. 

DO. 

(49 ) Do. 

Do. 

P. L. 

18 

10th August 
, 1925. 

Do. 

Do. 

(497) DO, 

Do. 

P. L. 

43 

30th August 
1925. 

Do. 

Do. 

(498) Messrs. Noahor- 
wanjl and Ardeshlr 
Brothers. 

Do. 

P. B. 

25 

25th August 
1925. 

Do. 

Do. 

(499) Mr. P. N. Oke . 

Do. 

P. L. 


D). 

Do. 

Do. 

(500) Mr. M. B. 
Marfatla. 

Do. 

P. L. 

22 

28th August 
1925. 

Do. 

Do. 

(501) Pandit Krlpa- 
Shankar. 

Do. 

P. L. i 

107 

Do. 

Do. 

Do. 

(602) Mr. Sycd Mlnha- 
juddln Ahmed. 

Do. 

M. L. 

4 

30th Novem- 
ber 1925. 

30 years. 

Do. . 

(503) Mr. G. E. Muller 

Do. . . 

M. L. 

94 

5th October 
1025. 

5 years. 

Do. 

( 504) Thakur Kasib 
Singh. 

Do. . • 

P. L. 

346 

16th Septem- 
ber 1925. 

1 year. 

Do. 

(505) Mr. Ganpatsao 
Dhanpatsao. 

Do. 

P. L. 

1 

13th Novem- 
ber 1925. 

Do. 

Do. 

(506) Thakur Nasib 
Siugh. 

Do. 

P. L. 

236 

I6th Septem- 
ber 1025. 

Do. 

Do. . 

(507) Mr. G. Stanley 
Harris. 

Do. 

M. L. 

30 

lOth Novem- 
ber 1925. 

80 year^ 

Do. 

(508) Mr. Samlulla 
Khan. 

Do. 

P. L. 

67 

20th Decem- 
ber 1925. 

1 year. 

Do. 

(509) Seth Bndharsao 

Do. 

HI 

41 

10th August 
1926. 

Do, 


P. L. m Prcupeetinfi f^eenff, it, L. * HiMnp Lpa$ef 
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Distrxot. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date of 
commence* 
ment. 

Term. 

Balaghat . 

(510) Mr. M. B. 
Marfatia. 

Manganei^e 

P. L. 

100 

0th Decem- 
ber 1025. 

1 year. 

Do. 

(511) Mr. C. 8. Harris 

Do. 

P. I. 

41 

18th Septem- 
ber 1025. 

Do. 

Do. 

(512) Soth Clmullal 
Sao. 

Do. 

P. L. 

53 

13th Novem- 
ber 1025. 

Do. 

1)0. 

(513) Mr. M. B. 
Marfatia. 

Do. . 

P. L. 

78 

28th October 
1025. 

Do. 

Do. 

(514) Messrs. Xllkant 
Sao ^ Co. 

Do. . * . 

P. L. 

44 

15th October 
1025. 

Do. 

Do. 

(615) Pandit Krlpa- 
Shankar. 

Do. 

P. L. 

38 

6 th Novem- 
ber 1025. 

Do. 

Do, 

(516) Messrs. Nllkant 
Sao Co, 

Do. 

P. L. 

148 

31at October 
1025. 

Do. 

Do. 

(617) Pandit Krlpa- 
shankar. 

Do. 

P. L. 

67 

8th October 
1025. 

Do. 

Do. 

(518) Hal Sahib L. 
Chhojuram. 

Do. 

P. L. 

6 

1 0th Decem- 
ber 1025. 

Do. 

Do. 

(6l0) iftcssrs. Chhotan 
and Promlal. 

Do. 

P. L. 

27 

10th Novem- 
ber 1025. 

Do. 

Do. 

(520) Messrs. Gupta & 
Sons. 

Do. 

P. L. 

13 

26th Novem- 
ber 1025. 

Do. 

Do. 

(521) Mr. Samlulla 
Khan. 

Do 

P. L. 

112 

20th Decem- 
ber 1025. 

Do. 

Do. 

(522) Do. 

Do. 

P. L. 

6 

D>. 

Do. 

Do. 

(623) Messrs. Nllkant 
Sao Co. 

Do. 

P. L. 

2 

2lBt October 
1025. 

Do. 

. Do. 

(524) Messrs. Bamnath 
Baljnath Busla. 

Do, 

P. L. 

18 

22nd Novem- 
ber 1025. 

DO. 

Do. 

(525) Do. 

Do. 

P. L. 

176 

Do. 

Do. 

Do. 

(526) Seth Parmanand 
Bansldhar. 

Do. 

P. L. 

8 

26th No'em- 
^ber 1025. 

Do. 

Do. 

(627) Messrs. Oanpat- 
sao Dhanpatsao. 

Do. 

P. L. 

12 

11th Decem- 
ber 1025. 

Do. 

Do. 

Do. 

(528) Mr. Ainrltlal P. 
Trlvedl. 

(520) Do. 

Do. . .• 

Do. 

P. L. 

P. L. 

35 

62 

2 1st Ocloh)r 
1025. 

Do. 

Do. 

Do. 

Do. 

(530) Do. 

Do. 

P. L. 

47 

Do. 

Do. 

Do. 

(531) Do. 

Do. 

P.L. 

15 

Do. 

Do. 

Do. 

(532) Do. 

Do. . . 

P.L. 

122 

16th Novem- 
ber 1025. 

Do. 

Do. 

(533) Do. 

Do. 

P.L. 

53 

20th Decem- 
ber 1926. 

Da 

Do. 

\ 

• 1 

(534) Do. 

Do. 

P.L. 

53 

10th Decem- 
ber 1025. 

Da 


?. L. rm fmpetting Uoem. Jf. L. « Mining Utm 
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Nature 


Date of 

Term. 

DISTRICT. 

(Irantco. 

Mineral. 

Of 

grant. 

Area in acres. 

commence- 

ment. 

lialaghat . 

( 635 )Meti 9 n. Ramnath 
Baljnath. 

Manganese . 

P. L. 

30 

19th Decem- 
ber 1925. 

1 year. 

DO. 

(636) Miwtt. Vtunna 
Bat. 

Do. 

P. L. 

117 

nth Decem- 
ber 1025. 

Do. 

Do. 

(537) Mr. Ainrltlal P. 
Trlvedl. 

Do. 

nn 

67 

4th Novem- 
ler 102.5. 

Do. 

Do. 

(538) Mr. P. N. Okr . 

Do. 


20 

22nd Novem- 
ber 1925. 

Do. 

Do. 

(630) Mustt. Munwa 
Ual. 

Do. 

9H 

154 

nth Decem- 
ber 1026. 

Do. 

Do. 

(.'140) ^tpsBTS. BAinnatli 
and Baljnath Sao. 

Do. 


7 

9th Decem- 
ber 1025. 

Do. 

. Do. 

(.>41) Mttstt Munna 

Do. . 

P. L. 

no 

Do. 

Do. 


Bal. 






Do. 

(542) Mr. U. P. Mudlalr, 
The Independent 

Do 

P. B. 

17 

12th Decem- 
ber 1926. ^ 

Do. 


Trading Company. 






Do. . 

(543) Do. 

Do. 

P. L. 

44 

Do. 

Do. 

Do. 

(644) Mr. M. P. 
Marfatla. 

Do. 

P. B. 

‘ 32 

2^2nd Decern- 
ber 1926. 

Do. 

BetuI 

(545) Ban-^ldhar Bam 
Nlwa**. 

Coal . 

M. B. 

105 

19th January 
1925. 

6 years. 

Do. 

(540) Pandit Kashi 
Ram. 

Do. . 

P. B. 

530 

9th March 
1925. 

1 year. 

Jlhandaia . 

(547) Seth Jagannatl, 

Manganese . 

P. B. 

45 

23rd May 

1925. 

Do. 

Do. 

(548) Ral Hhnl'P* 

Do. 

P. B. 

97 

18th January 
1925. 

Do. 

(lOwardhandas. 





Do. . 

(649) Messrs. M. 
D’(!(wta and Cionr- 

Do. 

P. L. 

1 

20 

4th May 

1925. 

Do. 


duth Ganeshlal 






Do. 

(650) Mr. Alnlnr Ra- 

Do. 

P. B. 

118 

let April 

1025. 

Do. 


him Khan. 





Do. 

(651) Messrs. M. 

D'Costa and Gour- 

Do. 

P. B. 

23 

3rd January 
1025. 

Do. 

Do. 

duth (Janeshlal. 

(352) Do. 

Do. 

P. B. 

01 

Do. 

Do. 

Do. 

(553) Mr. Shrlrani 

Seth. 

Do. 

P. B. 

2 

2eth June 
1926. 

Do. 

Do. 

(664) Measrs. Ganpat- 
saoand Dhanpat«ao 

Do. 

P. B. 

28 

I8th May 

1025. 

Do. 

Do. . 

(555) Seth Jagannath. 

Do. 

P. L. 

56 

3l8t March 
1925. 

Do. 

1 

Do. . 

1 

(556) Mr. Malhar Rao 
Bruio. 

DO. 

P. L. 

174 

2nd Novem- 
ber 1926. 

DO. 

Do. . 

(557) Mr. Bfkaram 

Do. 

P, L. 

69 

7th May r2'> 

Do. 


Singh. 

1 

1 





p. fj. « PrOtptetifHI /.(«««. 


M, L. 


Mining lim. 
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DIST&IOT. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area in acres 

Date of 
oominence- 
ment. 

Term. 

Bliflndara . 

(658) Mr. Kangya 

Naldu. 

Manganese 



P. L. 

117 

2l8t May 

1025. 

1 year. 

Do. 

(660) Lala Jainarain 
Mohoiilal. 

Do. 



P. L. 

211 

17th March 
1025. 

Do. 

Do. 

(560) Seth Laxml- 

naraln Hardeo. 

Do. 



P. L. 

365 

20th Jane 
1025. 

Do. 

DO. 

(601) Mr. Qancshla] 
Balbhadai . 

Do. 



P. L. 

103 

10th May 
1925. 

Do. 

Do 

(602) Mr. Bakaium 
bingh 

Do. 


• 

P. L. 

10') 

14th May 
1025. 

Do. 

Do. 

(668) MpHHra.’ Oanpat- 
sao and Dhanpat^o. 

Do. 



P. U 

151 

16th March 
1026. 

Do. 

Do. 

(564) Mr. S. Bangaya 
\ai(lu. 

Do. 



P. L. 

132 

16th Decem- 
ber 1025. 

Do. 

Do. 

(665) Mesara. (Janesli- 
lal and Balbhadai 

Do. 



V. L. 

647 

20th May 

1025. 

Do. 

Do. 

(506) Mr. Gaupatrao 
Laxiiianrao. 

Do. 




280 

6th May 1025 

Do. 

Do. 

(567) Messrs. GanMt* 
sao aid Dhanpataao. 

Do. 




77 

nth June 
1025. 

Do. 

Do. 

(508) Messrs B. K. 
C’hullany and bous. 

Do. 



p. ji. 

174 

0th April 

1025. 

Do. 

Do. 

(569) Mcshir (lanpat- 
t>ao and Dhatpatsno 

Do. 



P. L. 

.39 

18th May 

1025. 

Do. 

Do. 

(570) Lala Baljuatli . 

Do. 



P. L. 

080 

nth May 
1925. 

Do. 

Do. 

(671) Do. 

Do. 



P. J.. 

89 

Do. 

Do. 

Do. 

(672) Messrs. Nilkant- 
saoaiid Goiupany. 

Do 



P. L. 

105 

7 th October 
1925. 

Do. 

Do. 

(673) Mr. Parma Hand 
Dayarom. 

Do. 



P. h. 

71 

loth Decem- 
ber 1025. 

Do. 

Do. 

(574) Mr. Shrirani 

Seth. 

Do. 



P. L. 

20 

7th August 
1025. 

Do. 

Do. 

(676) Mr. M. A Pasha, 
Minor. 

Do. 



P. L. 

25 

25th October 
1025. 

Do. 

Do. 

(670) Messrs. Yadulal 
and Bhadulal. 

Do. 


. 

P. U 

14 

24th AprU 
1025. 

Do. 

Do. 

(577) Messrs. Ganesh- 
lal and Balbhadar. 

Do 



P. L 

5 

10th May 
1025. 

Do. 

Do. 

(678) Messrs. Ganesh- 
lal and Balbhadar. 

Do. 




240 

14th August 
1926. 

Do. 

Do. 

(570) B. S. Seth 
Qowardhaudas. 

Do. 




26 

28th October 
1025. 

Do. 

Do. 

(580) Mr. Maugal 

Bingh. 

Do. 



P. L. 

764 

2nd October 
1025. 

Do. 


P. L,"»PfOtpecting Liceme, M, L, ^Mining Lttut, 
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DISTRICI 

Uraiit/'e. 

Mineral. 

Nature 

of 

giant. 

Area in acres. 

Date of 
commence* 
inent. 

Term. 

Bhandara 

(&81) Mowh. Naiiideo 
Paiidurung Dalal’g 
Arm. 

Manganese 

r. L. 

218 

22nd Decem- 
ber 1925. 

1 year. 

Do. 

(582) McshM. (ianesh- 
lal and Jlalbhadar. 

Do. 

P. u 

14 

4th August 
1925. 

Dd. 

Do. 

(68J) Mpsurs. Ganpat* 
sau and Dhanpataao. 

Do. 

P. L. 

65 

12th Septem- 
ber 1926. 

Do. 

Do. 

(584) Mews. Nllkant- 
saoaud Company. 

Do. 

P. L. 

107 

28th May 

1925. 

Do. 

Dl 

(585) Mr. 0. B. T^ta- 
day. 

Do. 

P. L. 

85 

9th July 

1926. 

Do. 

Do. 

(5HG) Messrs. Yadnlal 
and Jdiadulal. 

Do 

P. L. 

78 

6th July 

1925. 

Do. 

Do. 

(587) Do. 

]>o. 

P. 1. 

12 

13th October 
1725. 

Do. 

Do. 

(588) Mr. Samiulla 

Khan. 

Do. 

P. L. 

38 

16th August 
1925. 

Do. 

Do. 

(5 9) Mr. V. N Oko . 

Do. 

P. L. 

590 

7th Soptem- 
1 er 1026. 

Do. 

Do. 

(590) Mr. Mohonlal 
lilrdlt’liand. 

Do. 

P. L. 

70 

22 nd Octobei 
1925. 

Do. 

Do. 

(591) Messrs Bani- 

naiain and Jagan* 
uath, 

Do 

1* L. 

48 

18th Novem- 
ber 1925. 

Do. 

Do. 

(592) ft 8. Soth 

Gowaidlitiiidas. 

Do. 

P. L. 

104 

5th Novrin- 
Wt 1925. 

Do. 

Do. 

(591) Mtssis. Nilkant- 
sao and Company. 

Do. 

P. L. 

71 

7th Septem- 
ber 1925. 

Do. ^ 

Do. 

(694) Do. 

Do 

P. L. 

74 

8tli Decem- 
ber 1925. 

Do. 

1 

Do. 

(695) R. 8. Seth 
Gowaidhandas. 

Coruiidiiiii . 

P. L. 

67 

17th Decem- 
ber 1925. 

Do. 

Do. 

(696) Do. 

Do. 

P. L. 

1 9 

Do. 

Do. 

DO. 

(597) Do. 

Do 

P. L. 

32 

Do. 

Do. 

Do. 

(598) Messrs. Ganga- 
ram and Vithoba. 

Manganese . 

P. L. 

372 

14th Novem- 
ber 1926. 

Do. 

Do. 

(699) Mr. Ransldar 
RamnDas. 

Do. 

M. L. 

134 

15th June 
1925. 

10 years. 

Do. 

(600) R. S. Seth 
Gowardhandas. 

Do. . 

M.L. 

33 

27th May 
1926. 

6 years. * 

Do. 

(601) Beth Shrlram . 

Do, 

M.L. 

4 

12th October 
1926. 

10 yean. 

Do. 

(602) R. 8. Seth 
Gowardhandaa. 

Do. 

M. L. 

7 

gist Septem- 
ber 1026. 

6yw 

Bllaspur 

(OOi) Measw. Agar- 
wala Brothers. 

Mica . 

P. L. 
(renewal) 

247 

25th April 
1026. 

1 year. 


P. L. — Proipeaing Lice me, M. L, m Mining Leaee, 
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District. 

Grantee. 

Mineral. 

Nature 

oi 

grant. 

Area in acres. 

Date of 
commence- 
ment. 

Tbrm, 

Bilaspnr 

(604. ■ « 

Bio \ « 1. 

Coal . 

P.L. 

(renewal) 

11,736 

let July 1026. 

VptoSth 

Much 

Do. 

(606) Meura. Agar- 
wala Brothen. 

Mica . 

P. L. 
(renewal) 

11 

20th May 
1026. 

1026. 

1 year. 

I'o. 

(606) Messrs. Dunlop 
Bros. (b,Co. 

Coal . 

P. L. 

12,256 

Ist July 1026. 

Do. 

Do. 

(607) Messrs. Agar- 
wala Brothers. 

Mica . 

P. L. 

10 

4th Septem- 
ber 1026. 

Do. 

Do. 

(608) Messrs. Dunlop 
Bros. A Co. 

Coal . 

P. L. 
(renewal) 

.3,376 

6th Novem- 
ber 1026. 

Do. 

Chanda 

(600) Mr. . Vadilai 
Raghurajl of Bom- 
hay. 

Do. . 

P.L. 

000 

10th Febru- 
ary 1026. 

Do. 

Do. 

(610) Do. 

Do. . 

P.L. 

171 

D^ 

Do. 

Do. 

(611) Messrs. Mahara] 
Klshan dr Co., of 
Chhindwara. 

Do. . 

P. L. 

630 

26th May 
1026. 

Do. 

Do. 

(612;^ Do 

Do. . 

P. L. 

G08 

5th October 
1026. 

Do. 

Do. 

(613) Messrs. Hajll^oy 
TaIJI X Co., Proprie- 
tors! Mahakali Coal 
Mine, Clianda. 

Do. 

P. L. 

160 

5th Novem- 
ber im. 

Do. 

Ohhlndwara 

(614) riiaitram Sao 
Tikaram Sao. 

Do. . 

P. L. 

05 

22nd March 
1026. 

Do. 

Do. 

(615) Seth Hazarimal 
Bazaz. 

Manganese . 

r. 1.. 

73 

loth April 
1025. 

Do. 

Do. 

(616) Mr. H. S, Zahir- 
uddln, Vakil and 
Contractor. 

Coal , 

P. L. 

172 

20th May 
1025. 

Do. 

Do. 

(617) Do. 

• 

Do. . 

P. L. 

380 

14th January 
1025, 

Do. 

Do. 

(618) Do. 

Do. . 

P. L. 

3B3 

Do. 

Do. 

Do. 

(610) fMi. 

Do. . 

P. L. 

120 

Do. 

Do. 

Do. 

(6^ Mr. Samiulla 

Khan, MalgUxar. 

Manganese . 

P. L. 

68 

17th April 
1026. 

Do. 

Do. 

(621) Captain Leonard 
Newton. 

Coal . 

P. L. 

IJO 

2nd February 
1025. 

Do 

• Do. 

(622) Mr. Noor Moha- 
mad ^tha. 

Do. . 

P.L. 

106 

10th October 
1025. 

Do. 

Do. 

(623) Seth Hazarimal 
Bazaz. 

Manganese . 

P.L. 

71 

0th March i02^ 

* Do. 

Do. 

(624) B. S. Bfathura 
Prasad MotUal A 
Co. 

Coal . 

P. L. 

101 

2nd October 
1025. 

Po. 

Do. 

(626) Mr. Pritul Nara- 
yan MukerJI. 

Do. . 

P. L. 

242 

16th June 
1026. 

Do. 


P. Inm^PrOipiditig lAoetm, M. L, Mining Lem, 


1 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date of 

commence- 

ment. 

Term. 

Chhlndwara 

(626) Messrs. M. 

DS'osta and Qourl* 
datta Oaneshlal. 

Manganese . 

P. L. 

■ 

23rd Septefh- 
ber 1926. 

lyoar. 

Do. 

(627) Mr. Ramjl Gnn- 
gajl, Oontractor. 

Do. 

P. L. 


24tli Juno 
1925. 

Do. 

Do. 

(628) Do. 

Do. 

P. L. 

H 

Do. 

Do. 

Do. 

(629) Do. 

Do. 

P. L. 

41 

2nd October 
1925. 

Do. 

Do. 

(630) Do. 

Do. 

P. L. 

60 

Not given . 

Do. 

Do. 

(631) Thakui Ran- 
dhlr Shah, Jagalr- 
dar. 

Coal . 

P. L. 

nr, 

24th Septem- 
ber 1925. 

Do. 

Do. 

(632) Mr. HiLssaln 

Kliaii, Contractor, 

Manganese . 

P. L. 

43 

6th October 
1925. 

Do. 

Do. 

(633) Tliakur Ran- 
dhir Shah, Jaglrdar. 

Coal . 

P. L. 

130 

24th October 
1926. 

dft. 

Do. 

Do. 

(634) Do. 

(635) Do 

Do. . 

Manganese . 

]\ L. 

P. L. 

621 

•U3 

24th Septem- 
ber 19^5. 

5th Decem- 
ber 1925. 

Do. 

Do. 

Do. 

(630) Hussain Khan, 
Contractor. 

Do. 

P. L. 

01 

28th* Novem- 
ber 1926. 

Do. 

Do. 

(637) NotaVAililde 

Do. 

P. h. 

85 

2n(i Novem- 
ber 1925. 

Do. 

Do. 

(038) Ran Sahib D. 
Laxml J^arayan, 

Kamptec. 

Do. 

P. L. 

.524 

4th Novem- 
ber 1925. 

Do. 

Do. 

(630) Mr. Ramjl Gan- 
gajl, Contractor. 

Do. 

P. L. 

110 

2nd Decem- 
ber 1926. 

Do. 

Do. 

(640) Messrs. B. fouz- 
dar & Bros. 

Do. 

M. L. 

^ 14 

8th January 
1926. 

30 years. 

Do. 

(641) Seth Kanhayalal 
Laxml Narayan. 

Do. . . 

M. L. 

148 

22nd May 
1925. 

Do. 

Do. 

(642) Messrs. B. Fouz- 
dar & Bros. 

Do. . 

P. L. 

17 

1 9 th March 
1925. 

Do. 

Drug . 

(643) Seth Ramprasad 
Laxml Narayan of 
Eamptee. 

Galena 

1 P. L. 

14 

28th Novem- 
ber 1926.* 

Do. 

tioshangabad 

(644) Pandit Thakur 
Prasad Awasthy, 
Banker, Betul. 

Coal . 

P. L. 
(renewal) 

226 

12th January 
1925. 

Do. 

Do. 

(645) Do. 

Do. . 

P. L. 

50 

27th January 
1925. 

Do. 

Jabbulpore 

(646) Messrs. Gupta 
& Sons. 


P. L. 

45 

28th January 
1025. 

Do. 

Do. 

(647) Mr. P. C. Datta. 


P. L. 

151 

22nd June 
1925. 

Do. 


P. L. m Protpecting Lictim, M. L. ■ Mining Leate. 
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District. 

Grauteo. 

Mineral. 

Nature 

of 

grant. 


Date of 
commence- 
ment. 

Term. 

Jubbulpore . 

(6^ Mi. 0. Stanley 
Harris. 

Manganese . 

M. L. 

31 

23rd March 
1026. 

30 yean. 

Do. 

(640) Messrs. Gupta & 
Sons. 

Do. 

P. L. 

13 

16th January 
1026. 

Do. 

Do. 

ra.'iOl Ml M. B. Mar- 

Do. 

P. L. 

04 

3rd February 
1025. 

Do. 

Do. 

'< M \ >. Amin- 

lUldlll 

Do. 

P. L. 

3 

6th February 
1026. 

Do. 

Do. 

(662) Do. 

Do. 

P. L. 

41 

Do. 

Do. 

Do. 

(663) Suth Hazaninal. 

Do. . 

P. L. 

00 

6th January 
1026. 

Do. 

Do. 

(664) Messrs Dyramjl 
Pestonji. 

Do. 

M. L. 

10 

24th Febru- 
ary 1026. 

6 yean. 

Do. 

(665) Ganpat Sao 
Dnanpat Sao. 

Do 

P. L. 

28 

6th Febru- 
ary 1026, 

1 year. 

Do. 

(666) Do. 

Do. . 

P.L. 

24 

Do. 

Do. 

Do. 

(667) • Do. 

Do. 

P.L. 

52 

Do. 

Do. 

Do. 

(668) Laxminarain 
Hardeo. • ^ 

Do. . 

P.L. 

163 

18th Fobru- 
ary 1025. 

Do. 

Do. 

(650) Do. 

Do. . 

P.L. 

80 

6tb March 
1026. 

Do. 

Do. 

(660) MadhulalDoogar 
Sons. 

, Do. . . 

P. L. 

15 

18th Novem- 
ber 1026. 

Do. 

Do. 

(061) Messrs. Ganpat 
Rao Laxman Bao. 

Do. .’ . 

P. L. 

60 

28th Septem- 
ber 1026. 

Do. 

Do. 

(662) Mr. ChakdrUal 
Fathak. 

Bauxite 

P.L. 

22 

5th May 1026 

Do. 

Do. 

(663) Messrs. Gupta & 
Sons. 

MangaiSese 

P. L. 

163 

23rd August 
1026. 

Do. 

Do. 

(664) Mr. Gupaldas 
Nemlchnnd. 

Do. 

P.L. 

11 

28rd July 
1026. 

Do. 

Do. 

(606) Mesiri. Gupta & 
Sous. 

Do. i 

P.L. 

128 

8th Novem- 
ber 1025. 

Do. 

Do. 

(666) Sukhdeo Prasad 
Badnaklshan. 

Do. . . 

P.L. 

262 

14th May 

1026. 

Do. 

Do. 

(667) Do. 

Do. . . 

M.L. 

14 

6th Septem- 
ber 1025. 

30 yean. 

Do. 

(668) Mesuf. Gupta 
<L Sons. 

Do. 


68 

3rd August 
1026. 

1 year. 

Do. 

(660) Do. 

Do. .. . 


184 

6th Novem- 
ber 1026. 

Do. 

Do. 

Do. 

(670) Mr. P. 0. Datt . 

(671) Mbisrs. Sukhdeo 
Proead Badhakhhan 

Do. 

Do. . 

■ 

8 

327 

2nd October 
102.^. 

16tb Decem- 
ber 1026. 

80 yean. 

1 year. 


K 2 


P. L, m Pmpteting LuHna. 


M. I, m Mining Lean, 
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Dutbiot. 

Oiantoe. 

Mineral. 

Nature 

of 

grant. 

Area in acres. 

Date of 
commence- 
ment. 

Tern. 

Jubbulpore. 

(672) Mr. C. Stanley 
Harris. 

Manganese . 

P.L. 

76 

19th Novem- 
ber 1926. 

1 year. , 

Do. . 

(678) Do. 

Do. 

P.L. 

12 

Do. ! 

Do. 

Do. . 

(674) Do. 

Do. 

P. L. 

72 

7th Novem- 
ber 1926. 

Do. 

Do. . 

(676) Do. 

Do. 

P.L. 

36 

2nd Novem- 
ber 1026. 

Do. 

Do. . 

(676) Do. 

Do. . . 

P.L. 

127 

Do. 

Do. 

Do. . 

(677) Do. 

Do. 

P. L. 

93 

11th Decem- 
ber 1926. 

Do. 

Do. . 

(678) Seth Pratap 
Laxman Bao. 

Do. 


102 

9th Novem- 
ber 1025. 

Do. 

Do. 

(679) Mr. P. C. Bose . 

Do. 


00 

16th Decem- 
ber 1026. 

Do. 

Maodia 

(660) Messrs. Dehi 
Prasad Bania of Rai- 
pur and Chhedilal 
Choudhury. 

Mica . 

P. L. 

86 

4th ApriY 

1026. 

Do. 

Do. . 

(681) Do. 

Do. 

P.L. 

14 

fth August 
1026. 

Do. 

Do. 

(682) Messrs. J. Reid 
and Russell of 
Jubbuipnre. 

Coprer, Lead, 

Alloa, Zinc and 
Manganese. 

P. L. 

399 * 

31st October 
1926. 

Do. 

Do, . 

(683) Messrs. D. B. 
Dallabhdas Mannolal 
Kanhaiyalal of 

Jubbulpore. 

Manganese, Tin, 
Zinc, ( opper 
and Mica. 

P. L. 

100 

10th Decem- 
ber 1926. 

Do, 

Do. . 

(684) Messrs. Funam- 
chand Kishanlal of 
Seonl. 

Manganese . 

P. L. 

09 

22nd October 
1925. 

Do. 

Do. . 

(685) Messrs. J. Reid 
and Russell of 
Jubbulpore. 

Mica, Zinc, Copper, 
Lead, Siiver 
and Manganese. 

P. L. . . 

10 

2nd Septem- 
ber 1926. 

Do. 

^agpui 

(686) Qoswami Mohesh- 
purl, Nagpur. 

Manganese . 

P.L. 

183 

2nd February 
1026. 

Do. 

Do. . 

(687) Seth Kanhyalal 
Laxmlnarain Bagdi 
of Sindi. 

Do. , 

P.L. 

875 

11th Septem- 
ber 1926. 

Do. 

Do. 

(688) Mr. Ganpat Rao 
Laxman Rao of Nag- 
pur. 

Do. . 

P.L. 

168 

• 

10th January 
1025. 

Do. 

Do. . 

(680) Mr. M. A. Razaq 
of Kamptee. 

Do. . 

P.L. 

16 

2nd March 
1026. 

Do. 

Do. . 

(690) R. 8. Mlnamal 
Nandlai of Ghhind- 
wara. 

Do. . 

P.L. 

44 

28th February 
1926. 

Do. 


(691) Messrs. Hariram 
and Maniram of 
Hewra. 

Do. . . 

P.L. 

21 

23rd Febru- 
ary 1926. 

Do. 


P. L. » Prcfpeeting licente. M. L. - Leat€> 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date of 
commence- 
ment. 

Tenu. 

Nagpur 

(S02) Seth Baghunath- 
das BharulcB of 
* Eamptee. 

Manganese . 

P.L. 

64 

12th AprU 
1926. 

1 year. 

Do. . 

(69S) Do. 

Do. 

P.L. 

292 

Do. 

Do, 

Do. 

(694) Messrs. Harlram 
and Manlram of 
Hewra. 

Do. 

P.L. 

66 

1st April 1926 

Do. 

Do. . 

(696) Seth Jagannath 
of Tumsar. 

Do. 

P.L. 

46 

3rd February 
1926. 

Do. 

Do. . 

(696) Messrs. Mahara] 
KIsan and Company. 

Do. 

P.L. 

236 

26th Febru- 
ary 1926. 

Do. 

Do. . 

(697) Mr. Nur Mohmad 
Mitha of Nagpur. 

Do. 

P.L. 

272 

10th July 
1926. 

Do. 

Do. . 

(698) Harlram and 
Manlram of Hewra. 

Do. 

P.L. 

62 

23rd Febru- 
ary 1926. 

Do. 

Do. . 

(699) Mr. 8. Eangaya 
Naldu of Nagpur. 

Do. 

P.L. 

63 

2nd January 
1926. 

Do. 

Do. . 

(700) Messrs. Harlram 
and Manlram of 
Hewra. 

Do. 

P.L. 

48 

2Srd Febru- 
ary 1626. 

Do. 

Do. . 

(701) l>% 

Do. 

P.L. 

48 

27th Febru- 
ary 1926. 

Do. 

Do. • 

(702) Mr. Erach^hah 
1, Pleader, Kamptee. 

Do. 

P.L. 

62 

4th February 
1926. 

Do. 

Do. . 

(703) SethLaxmlnaraln 
Hordeo of Kamptee. 

Do, 

P.L. 

133 

loth Febru- 
ary 1926. 

Do. 

Do. 

(704) Messrs. Gupta 
and Sons, Nagpur. 

Do. 

1 P. L. 

30 

8rd August 
1926. 

Do. 

Do. . 

(706) Sir M. B. Dada- 
bhoy, Barrl8ter*at- 
Law, Nagpur. 

Do. 

• 

P.L. 

60 

18th July 
1926. 

Do. 

Do. , 

(706) Mr. Nut Muhmad 
Mitha of Nagpur. 

Do. 

P.L. 

246 

10th August 
1926. 

Do. 

Do. . 

(707) Mr. M. A. Bazaq 
of Eamptee. 

Do. 

P.L. 

79 

8rd Septem- 
ber m6. 

Do* 

Do. . 

(709) Lala Jalnaraln 
Mohonlal, Nagpur. 

Do. 

P.L. 

68 

17th March 
1926. 

Do. 

Do. . 

(709) Mr. 8. YInalk 
Rao, Nagpur. 

Do. . . 

P.L. 

400 

23rd Janu- 
ary 1926. 

Do. 

Do. . 

(710) Sir M. B. Dada- 
bhoy, Barrlster-at- 
Law, Nagpur. 

Do. 

P.L. 

103 

13th July 
1926. 

Do, 

Do. . 

(711) Do. 

Do.* . 

P.L. 

218 

Do. 

Do. 

Da 

(712) Mr. 8. Vlnalk 
Rao, Nagpur. 

Do. 

P. L. 

6 

6th May 1926 

Do. 

Da 

(718) Beth R. K. 
Chhnnani and Sons, 
Eamptee. « 

Do. 

P.L. 

844 

6th June 1926 

Do. 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area in arres. 

Date of 
commence 
ment. 

Term. 

Nagpur 

(714) Mr. Jumnadas 
Potdar, Nagpur. 

Manganese . 

P.L. 

67 

17th August 
1925. 

1 year. 9 

Do. . 

(715) Do. 

Do. . 

P.L. 

85 

Do. 

Do. 

Do. 

(716) Do. 

Do. 

P.L. 

262 

Do. 

Do. 

Do. . 

(717) Soth Raghunath- 
daa Dhariika of 
Kamptee. 

Do. . 

P. L. 

11 

12th April 
1926. 

Do. 

Do. 

(718) The Turabah 
Manwarall Syndi- 
cate, Nagpur. 

Do. 

P.L. 

88 

14th Febru- 
ary 1926. 

Do. 

Do. t 

(710) Mr. Moheahpurl 
of Nagpur. 

Do. . 

P.L. 

160 

21st April 
1926. 

Do. 

Do. . 

(720) Meagre. Kalloo- 
ram and Company, 
Kamptee. 

Do. 

P.L. 

10 

30th January 
1926. 

Do. 

Do. • 

(721) Mr. 8. Vinalk 
Rao, Nagpur. 

Do. 

P.L. 

9 

'8th Septefb- 
her 1926. 

Do. 

Doj 

(722) Mr. Nurmahmad 
Mltha, Nagpur. 

Do. 

P.L. 

294 

10th August 
, 1926. 

Do.^ 

Do. 

(723) Ooswaml Mohesh- 
piirl, Nagpur. 

Do. 

P. L. 

103 

12th Febru- 
ary 1926. 

Do. 

Do. • 

(724) Lain Jalnarein 
Mohonlal, Nagpur. 

Dj. 

P. L. 

69 

17th March 
1926. 

Do. 

Do. • 

(725) Seth Qopaldag 
Nemichand, 

Kamptee, 

Do. 

P 1. 

93 

10th October 
1926. 

Do. 

D04 • 

(726) Meggre. R. K. 
Chhnllani and Sons, 
Kamptee. 

Do 

1. J. 

66 

6th Juno 1925 

Do. 

Do. 

(727) Messrs. B. 
Fouzd*r and 

Brothers of Nagpur. 

I'f 

1.1. 

80 

4th May 1926 

Do. 

Do. 

(728) Mr. P. M.Markar, 
Bombay. 

Do. 

P. 1 . 

131 

80 th June 

1926. 

Do. 

Do. 

(720) Seth Raghunath- 
das Bharuka, Kamp- 
tee. 

Do. 

P. ].. 

155 

12th April 
1925. 

Do. 

Do. 

(780) Messrs. Nasar- 
wanjl and Ardeshlr 
Brothers, Tlrodl. 

Do. , 

P.L. 

9 

22nd October 
1925. 

Do. 

Do* « 

(731) The Firm of 
Namdeo Pandurang 
and others of 
Bhandara, 

Do. 

P. L. 

60 

28th Septem 
ber 1926. 

Do. 

Do. • 

(732) Messrs. Harlram 
and Maniram of 
Hewra. 

Do. , 

P. L. 

169 

13th August 
1926. 

Do. 

Do, . 

(733) The Coal Bunker- 
ing and Shipping 
Company, Calcutta. 

Do. 

1 P. L. 

1 

698 

8rd Decem- 
1 ber 1925. 

Do. 


P. L. - Prospeetint Litem. M. 1. ■ Mining Lease. 
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Nafure 


Date of 


Diptrict. 

OraPtee. 

Mineral. 

of 

Aren in acres. 

commence- 

Term. 





grant. 


ment. 


Nagpur 


(7.34) Messrs. Kashi- 

Manganese . 

P.L. 

101 

18th June 

1 year. 



ram and Patlram of 
Hewra. 




1626. 


Do. 


(735) Mr. Ernchsha, 

Do. 

P. L. 

56 

3rd Septem- 

Do. 



Pleader, Kamptee. 




ber 1026. 


Do. 


(736) Messrs. N. Rus- 

Do. 

P. L. 

03 

19th Febru- 

Do. 



toinll and M. 
Chakrabarty of 

Nagpur. 




ary 1925. 


Do. 


(/37)Mr.M A.Razaq, 

Do. 

P. L. 

218 

6th June 1026 

Do. 



Kamptee. 






Do. 


(738) Mr. Laxman 

Do. 

P.L. 

49 

2nd Beptem- 

Do. 



Dnmodhar Lelo ol,^ 
Nagpur. 



• 

ber 1026. 


Do. 


(730) Messrs. Puranhil 

Do. 

P. L. 

102 

Idth May 

Do. 



and Syed Amiuddln 
of Nagpur. 




1926. 


Do. 


(740) Mr. Akbarall 

Do. 

P. L. 

09 

0th June 

Do. 


Mauv^arali of Nag- 
pur. 




1926. 



Do. 


(7^) Messis. N. Rus- 

Do. 

P. L. 

25 

12th May 

Do. 


tomli and M. 

ChajraboTly Nag- 

- 



1925. 



Do. 


(742^’ Do. 

Do. 

P.L. 

27 

28th Septem- 
ber 1025, 

Do. 

Do. 


(743) Dr. B. D. Yyas, 

Do. 

P. L. 

20 

26th May 

Do. 


Kamptee. 




1925. 


Do. 


(744) Mr. Jetha Radha 
of Nagpur. 

Do. 

P. L. 

144 

8th May 

1925. 


Do.* 


(745) Seth Bhopat,Rao 

Do. , 

P.L. 

116 

24th October 

Do. 


Malguzar, 8eoni. 




1925. 


Do. 


(746) Messrs Gupta & 

, Do. 

P.L. 

150 

20th October 

Do. 


Suns of Nagpur. 




1025. 


Do. 


(747) Messrs. N. Rus- 
tomji and M. 

Do. . • 

P.L. 

10 

28th Septem- 
ber 1925. 

Do. 



Cliakraborty of Nag- 






Do.] 


pur. 

(74S) Messrs. Gupta 
and Sons of Nagpur. 

Do. . • 

P.L. 

97 

2l8t Septem- 
ber 1925, 

Do. 

Do. 

• 

(740) Mr. Sayad Hef- 
zul Raqulb of Wal- 

Do. 

P.L. 

64 

14th August 
1026. 

Do. 

t 



gaon. 






^Do. 

• 

(750) Seth Shukisan 
Hazarlmal of Kamp- 

Do. • 

P.L. 

20 

18th Septem- 
ber 1026, 

Do. 



tee. 






Do. 


(761) Messrs. Puranlal 
Bapusao and Syed 

Do. . r 

P.L. 

81 

18th May 
1026. 

Do. 



Azimuddln of Nag- 
pur. 






Do. 

. 

(752) Sir M. B- Dada- 
biioy, Bar. -at- Law. 

Coal . 

P.L. 

802 

8rd Deccim- 
ber 1026. 

Do. 



Nagpur. 







p. I, o Prospeeiinp Lvenfe, 


M. L 


Mining Lew, 












326 


Records of the Geological Survey of India. 

CENTRAL PROVINCES-cOTKrf. 


[VoL. LIX. 


PlSfRlOT. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date of 
commence- 
ment. 

Term. 

Nagpur 

(753) Ifesara. Puranlal 
Bapuaao and Syed 
Azunuddin of Nag- 
pur. 

Manganese 

P. i. 

230 

13th May 

1925. 

1 yeir. 

Do. 

(764) Hr. Shamjl 
Naralnjl, Ramtek ^ 

Do. . 

P.L. 

78 

6th October 
1925. 

Do. 

Do. 

(765) Do. 

Do 

P. L. 

17 

24th Noyem- 
ber 1926. 

Do. 

Do. 

(766) Messrs. M. D* 
Ck)8ta and Ooredutt 
Gancshlal, Nagpur. 

Do 

P. L. 

180 

7th October 
1026. 

Do. 

Do. 

(767^ Hr. Sham] 1 

Naraliijf, Ramtek. 

Do 

P.L. 

39 

5th October 
1925. 

Do. 

Do. . 

(76R) Messrs. Qanpat- 
sao and Dhanpatsao 
of Andhergaon. 

Do. 

P.L. 

78 

18th Septem- 
ber 1925. 

Do. 

Do. • 

(759) Mr. Shamjl 

Naralnjl, Rauitea. 

Do 

P. L. 

67 

24th Novem- 
ber 1925. 

Do. 

Do. • 

(760) Seth Akbarali 
Manwarali of Nag- 
pur. 

Do. 

P.L 

10 

17th Novem- 
ber 1925. 

Dot 

Do. 

(761) Messrs. Bhola- 
nathdas A Co., 
Calcutta. 

Do. 

P. L. 

44 

10lh Septem- 
ber 1925. 

Do. 

Do. . 

(762) Seth Raghiinath- 
das Bharuka of 
Kamptee. 

Do. 

P.L. 

234 

10th October 
1025. 

Do. 

Do. 

(763) Qoswaiul Mo- 
heahpuri, Nagpur. 

Do. 

P. L. 

150 

13th Novem- 
ber 1925. 

Do. 

Do. 

(764) E. S. Seth Gowar- 
dhandas of Tumsar 

Do. 

P. L. 

3 

16th Septem- 
ber 1925. 

Do. 

Do. 

(765) Mr. Oovlnd 

Ragho Labade of 
Ramtek. 

Do. 

0 

P.L. 

' 230 

16th October 
1025. 

Do. 

Do. 

(766) Mr. S. Vlnaik 
Rao of Nagpur. 

Do. 

P. L. 

78 

30th Septem- 
ber 1925. 

Do. 

Do. 

(767) Mr. K. 8. 
Muhammad Yakub, 
Kamptee. 

Do 

P.L. 

26 

18th Novem- 
ber 1025. 

Do. 

Do. . 

(768) Seth Mohonlal 
Dedrlehand, Kamp- 
tee. 

Do. . 

P.L. 

76 

6th Novem- 
ber 1025. 

D<x 

Do. 

(769) Messrs. Gupta 
and Sons, Nagpur. 

Do. 

P. L. 

39 

20th October 
1925. 

Do. 

Do. 

(770) Mr. Ganpat Rao 
Laxman Rao of Nag- 
pur. 

Do. 

P.L. 

97 

14th Novem- 
ber 1925. 

Do. 

Do. 

(771) Khan Sahib Mu- 
hammad Yakub of 
Kamptee. 

Do. 

P.L. 

661 

18th Novem- 
ber 1925. 

Do. 


P. L. m ProitptfUng Licenn, if. I, « Mining Legte, 
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Nature 


Date of 


DISTRICT. 

Grantee. 

Mineral. 

of 

Area In acres. 

commence- 

Term. 




pant. 


ment. 


Nagpur 

(772) Messrs. Bhola- 

Manganese . 


9 

14th Novem- 

1 year. 

natbdas & Co.| Cal- 
cutta. 

|H 


ber 1925. 




Do. 

(778) Meiers. Gupta 

Do. . 


27 

29th October 

Do. 


& Sons of Nagpur. 


|||■| 


1926. 


Do. 

(774) Messrs. Harlram 

Do. . . 


93 

17th Novem- 

Do. 


and Manlram of 
Hewra. 




ber 1926. 


Do. 

(776) Sir M. B. Dada- 

Do. . 

P. L. 

146 

ISth July 

Do. 


bhoy, Bar.-at-Law 
of Nagpur. 




1926. 


Dj. 

(770) Goswaml Mohesh- 

bo. . 

M. L. 

77 

17th Febru- 

6 yean. 


purl of Nagpur.* 




ary 1926. 


l>o. 

(777) Do. 

Do. . 

M. L. 

35 

17th Febru- 

Do. 





ary 1926. 

16 years. 

Do. 

(778) Mr. Shamjl 

Do. . . 

M.L. 

14 

28rd Febru- 


Narainjl. 




ary 1926. 


Do. . 

(779) The Central Pro- 

Do. 

M. L. 

17 

4th March 

will e*. 


Vinces Manganese 


Supplemen- 


1926. 

plre with 


Ore Co., of Nagpur. 


tary. 



the orl- 


• 





Rina] Ifaae 
to which 







It is sup- 


• 





Plemen- 

tary. 

Do. 

f780)»Seth Lazml- 

Do. 

M. L. 

43 

8th April 

^ years. 


naraln Hardeo, 

Eamptee. 




1926. 


Do. 

(781) Bai Sahib Seth 

Do. 

M. L. 

S3 

27th May 

16 yean. 


Gowardhandas, Tum- 
sar. 




1925. 


Do. 

(782) Goswaml Mohesh- 

Do. 

M.L. 

14 

.6th Novem- 

10 yean. 


])url of Nagpur. 




ber 1925. 

Do. 

(783) Seth Gopaldas 

Do. 

M. L. 

26 

13th Novem- 

3 years. 


Nemlchand. Kamp- 
tee. 

• 

* 


ber 1926. 


Do. 

(784) Bai Sahib Seth 

Do, 

M, L. 

37 

27th May 

80 yean. 


Gowardhandas of 
Tumsar. 




1925. 

1 


Do. 

(786) Syed Hlfzul 

Do. 

M. L. 

48 

14 th August 

10 yean. 


Baqulb, Malguzar 
of Walgaon. 




1926. 

Nanlngpnr 

(786) Mr. C. Stanley 

Copper 

M. L, 

222 

21st May 

80 years. 


Harris of Balaghat. 




1925. 

Seoul 

(787) Seth Parmanand 

Manganese . 

P.L. 

244 

8th July 

1 year. 


Bansldher. 




1025. 

Do. 

(788) Do. 

Do. . * 

P.L. 

60 

14th March 

Do. 





1926. 


Wardha . 

(789) Krlshnarao 

Do, . . ; 

P.L. 

146 

27th Febru- 

Do. 


Anandrao Meghe of 
Borgaon tahsll and 




ary 1926. 



diet. Wardha. 


P.L. 

144 



Do. 

(790) Do. 

Copper 

27th Febru- 

Do. 




ary 1025. 



It. ■ Pro»peeting Licente. ' M. L. Mining Lea^. 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area in acres. 

Date ol 
commence- 
ment. 

Term. 

Anantapnr . 

(791) Nabl Sahib of 
nindupur. 

Barytes 

P.L. 

22-25 

1st Septem- 
ber 1925. 

1 yearf 

Do. . 

(792) The N. Ananta- 
pnr Gold Mines Co., 
Ltd. 

Gold . 

P. L. 

1.616 

2l8t July 

1926. 

Do. 

Do. . 

(793) Do. 

Do. 

M. L. 

1.604 

* 

30 years. 

Bellary 

(794) M. a. a/ A. 
Pltchayya Nayudu. 

Manganese . 

P.L. 

640 

24th Septem- 
ber 1925. 

1 year. 

Do. 

(79.*)) K. aamchandra. 

Do. 

P. L. 

107*36 

10th July 
1926. 

Do. 

Do. 

(796) Do. 

Clay . 

P. L. 

200 

16th April 
1925. 

Do. 

Do. 

(797) K. Abdul Hyc. 

Manganese . 

M.L. 

46-30 

30th April 
1025. 

30 years. 

Do. 

(798) Ve«nrazu Von- 
katasubbayya Pan- 
tulu. 

Do. 

P.L. 

2,979 

23rd No\^un- 
bor 1925. 

1 year. 

Do. 

(799) A. B. Robinson, 
B3i(. 

1)0. 

P. L. 

451-77 

8th July 
. 1926. 

Do. 

Do. 

(800) VoRarazu Ven- 
katanubbayya. 

Do. . . 

P. L. 

2-05 

15th April 
1925. 

Do. 

Do. 

(801) B. Ismail Sabll) 

!>»’. . .f 

P. L. 

161-3 

3rd* Novem- 
ber 1025. 

Do. 

Do. 

(802) K. Abdul Hye. 

Do. 

P. L. 

1.503-10 

8th April 
1926. 

Do. 

Do. 

(803) A. Pit<’hayya 

Naidu. 

Do. 

M. L. 

360 

5th August 
1025. 

6 months. 

Cuddapah . 

(804) Mysore Dev. 

Syndicate. 

Asbesto'^ . 

P. L. 

30-51 

9th Novem- 
ber 1925. 

1 year. 

Do. 

(805) Nabl Sahib of 
Hindupur. 

White clay 

M. L. * . 

6-94 

t 

6 years. 

Do. 

(806) A. Ghoso of Cal- 
cutta. 

Do. 

P.L. 

127-68 

22nd July 
1025. 

1 year. 

Do. 

(807) K. Venkatesla 
of Thumkur. 

Do. 

P. L. 

39-65 

9th Novem- 
ber 1025, 

Do. 

Kurnool 

1 (808) V. Venkata- 

subbayya. 

Do. 

M.L. 

22-26 

2nd Maiob 
1926. 

80 years. 

Lo. 

(809) V. Venkata- 
Bubbayya. 

Barytes 

M. L. 

1-46 

2nd March 
1025. 

Do. 

Do. 

(810) B. P. Sesha 
Reddl. 

Do. 

M. L. 

1-56 

2nd February 
1925. 

Do. 

Do. 

(811) Do. 

Do. 

M. L. 

45-50 

2nd March 
1025. 

Do. 

Do. 

(812) Do. 

Manganese . 

M. L. 

46-00 

2nd February 
1925. 

Do. 

Do. 

(813) E. H. Rushton 

Iron-ore 

P. L. 

53-06 

20th October 
1024. 

1 year. 


p. L. — Proipeeling lAeeMe. Af. I. • Mitring Lmu, 
• Lease not yet execi^ted. 
t Ifotyetoo^menoed. 
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MADRAS— contd. 


District. 

Grantee. 

Mineral. 

Nature 

of 

Area In acre'*. 

Date of 
commence* 

Term. 




grant. 


ment. 

Kuruooi . 

(814) V. Venkatasuh- 
bayya. 

llarytes 

P. L. 


11th August 
1926. 

1 year. 

Do. 

(816) Do. 

Do. 

P. L. 


Do. 

Do. 

Malabar 

(816) H. W. Perry . 

Gold . 

M. L. 


25th Novem* 

20 yean. 






ber 1925. 

Nollore 

(817) The Matlraa Mica 

Mica . 

M. L. 

61 56 

4th August 

Do. 


Company Ltl., Gun* 
dur. 



» 

1925. “ 


Do. 

(818) M. R. Ry. K. 0. 

Do. . 

M. L. 

100 48 

28th Novem* 

30 years. 


Narasiinhacharl. 




ber 1026. 

Do. 

(819) Do. 

Do. . 

M. L. 

117-39 

nth January 

Do. 






1925. 


Do. 

(820) The Krishna 

Do . 

M. L. 

7M3 

nth Decern* 

Do. 

Do. 

Milling Company, 
Gun lur. 




ber 1925. 


(821) Do. 

Do. . 

M. L. 


Do. 

Do. 

Do. 

(822) 8. V. Subba 

Do. . 

P. 1 . 

87 20 

12th August 

1 year. 


Reddl Gam. 




1925. 

Do. 

(8201 The Sankara 

Mining Syndicate, 

Do. . 

M. T. 

3 52 

17th June 
1925. 

30 years. 


Nelloro. 





Do. 

(8241 1* Chenga Reddl 
01 Nellore. 

Do. . 

M 

127 80 

28th Septem- 
ber 1925. 

Do. 

Do. 

(826) C. Venkatarama 

Do. . 

P. 1 

27 73 

Do. 

1 year. 


Chettl Of Nlllatur. 




Do. 

(826) Y. Subba Reddl 

Do. . 

P. J 

0 20 

27th July 

Do. 


of Uctlapalcm, 




1926. 

Do. 

(827) V. Lakshml 

Do. . 

P. 1 

.■■).{ 86 

Ist Sentem- 

Do. 


Narasayya, 





Do. 

(828) Do. 

fDo. . 

P T.. 

961 

Do. 

Do. 

Do. 

(829) I. Raiuflubba 
Reddl. 

Do. . 

M. L. 

3 90 

iBt July 1925 

30 years. 

Do. 

(830) Do. 

Do. . 

M. L. 

12 76 

18th August 

Do. 






1926. 


Do. 

(831) 8. V. Subba 

Do. . 

P. L. 


12th August 

1 year. 


Reddl Garu. 




1926. 

Do. 

(882) P. Chenga Reddl, 
Rellore. 

Garnet 

P. L. 

64-79 

18th Decem- 
ber 1926. 

Do. 

Do. 

(833) P. Venkataeubba 

Mica . 

P. L. 

66-76 

28th Septem* 

Do. 


Reddl of Gudur. 




ber 1926, 

Do. 

(834) V. Venkata- 

Not available 

P. L. 


Slst October 

Do 


BUbbayya Nayudu 
of Gudur. 




1026. 


Do, 

(836) 0. Venkataranil 

Mica . 

M. L. 


28th Septem- 
ber 1926. 

SO years. 


Chettl, Nlllatur. 




Salem 

(830) R. Alagappa 

Mudallyar. 

Corundum . 

M. L. . 

67770 

84tb Bentem- 
bttim 

Do. 


P. L. m ProtpecHng Hum. M. L. b Mining Leatg, 
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DISTRICT. 

Orantoe. 

Mineral. 

Nature 

of 

grant. 

Area In acres. 

Date of 
commence- 
ment. 

Term. 

Bilem 

1 

(837) S. Srinlvasa> 

raghavan. 

Iron, Chromite 
and Manganese. 

P. L. 

1,220-34 

30th March 
1925. 

1 year. 

The NUglrls 

(838) A. H. (laston . 

Mica . 

M. L. 

46 00 

9th January 
1926. 

29 years. 

Do. 

(83*)) F. W. Maa-ifleld 
and paitneES. 

Do. . 

« 

P. L. 

50 00 

2l8t October 
1925. 

1 year. 

Do 

(840) Do. 

Do. . 

im 

460 08 

16th May 

1925. 

Do. 

NORT 

n-WEST FRONTIER PROVINCE. 


HRzara 

(841) R. B. Eocha 
Ram & Sons. 

Coal and carbona- 
ceous clay. 

P. L. 

4 

5th Decem- 
ber 1925. 

• 

\ 

1 year. 


PUNJAB. 


Attock 

(842) Whitehall Petro. 
leum Corporation 
Limited. 

Mineral oil . 

P. L. 

2,016 

0th March 
1925. 

1 year. 

Jhelum 

(843) Messrs. Atma 
Ram Sant Bam 
Kapur. 

Coal . 

M. L. 

420 

2nd October 
1925. 

30 yean. 

Do. 

(844) R. Rahimullah 
Khan of Darapur. 

Do, , 

M. L. 

eo 

Ist April 

1925. 

Do. 

Do. 

(845) Pandit Olan 

Chand, Dandot. 

Do. . 

M. L. 

117 25 

Ist June 1925 

Do. 

Do. 

(846) M. Feroie Khan 
and Plr Star Bhah, 
Retucha. 

Do. . 

M. L. 

28 

Ist January 
1925. 

6 years. 

Do. 

(847) Pandit Clan 

Chand. 

Do. . 


45 '18 

1st Juno 1026 

1 year. 

Do. 

(848) DO. 

I Do. . 


89-3 

19th August 
1925. 

Do. 

Do. 

(840) Bhai Hainramal, 
Dandot. 

Do. . 


6-75 

i 1st June 

1926. 

Do. 

Do. 

(850) Do. 

Do. . 


23-6 

Do. . 

Do. 

Do. 

(851) Do. 

Do. . . . 


22-76 

16tb Septem- 
ber 1925. 

Do. 

Do. 

(852) Do, 

Do. . . 

P. L. 

18-3 

Do. . 

DO. 


f, L.imPrupiinng Ummc. M. Um. 




















FAbt 3.] 


Pascoe : Mineral ProdueUon, 19 ^. 

% 

PUNJAB-cowftf. 


Distbiot. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area in acres. 

Date of 
commence- 
ment. 

/ 

Term. 

Jhelum 

(85.3) L. Gopal Das, 
Contractor. 

Coal . . 

P. L 

164 89 

2nd October 
1926. 

1 Tear. 

Do. . 

(864) Do. 

Do. . 

P. L. 

144 12 

Do. 

Do. 

Do. . 

(866) L. Charanjlt U\, 
Gontr.iotor. 

Do. . 

P. L 

80 

22nd May 
1925. 

Do. 

Mianwall . 

(866) R. 0. Tugwood, 
London. 

Mineral oil. 

P. L. 

, 1,792 

14th January 
1926. 

Do. 

Do. 

(867) MesATH. (' Beven 
Fetman A Ishar Das, 
Kapur. 

Coal . 

M. L. 

456 

11th June 
1926. 

80 years. 

Rawalpindi . 

(868) Whitehall Petro- 
leum Corporation 
Ltd. 

Mineral oil . 

P. L. 

2,816 

.3rd March 
1926. 

1 year. 

Shahpur . 

(859) Attock Oil Com- 
pany Ltd., Rawal- 
pindi. 

Do. 

P. L. 

7,040 

29th October 
1926. 

2 years. 


r. L. = Pmpecting TAcente. M. L. = Mining Ltase. 


SUMMARY. 


Provlnoe. 

Exploring 

License 

Prospecting 

License. 

Mining 

Lease. 

Total of each 
province. 

AJmer-Merwara 





13 

2 

15 

Assam . 





22 

1 

23 

Baluchistan . 




1 

1 

1 

3 

Bengal . 





7 


7 

Bihar and Orissa 





9 

17 

25 

Bombay . . 





6 

2 

8 

Burma . 





220 

16 

245 

Central Provinces 





409 

66 

464 

Madras . 





28 

22 

50 

North-West Frontier Province 




1 

.. 

1 

Punjab . 

• 




13 

5 

18 

Total of each kind and grand total for 1926. 

1 

737 

121 

8S9 


Total tor 1924 

• 

1 

654 

1 

114 

769 
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CLASSIFICATION OF LICENSES AND LEASES. 


Table H.— Prospecting Licenses and Alining Leases granted in Ajmer- 
Memara during the year 1925. 



1925. 

Disiuic’i. 





No. 

Areas ni 

Mineral 



acres. 


Prospecting Licenses. 


Ajmer 

11 

43*83 

Mica. 

Beawar .... 

1 

6*05 

GrapLil o. 

Do 

1 

0*22 

Mica. 

Total 

13 




Mining Leases. 

Ajmer j 2 j 6*02 i Mica. 


Table 42 . — Ptospeding Licensefi and Mining Lease granted* in Assam 
dining the gear 1925. 



1925. 

Distkict. 

No. 

A rea in 
acres. 

• 

Mineral 


Prospecting Licenses. 


Caohar .... 

2 

13,883*68 

Mineral oil. 

Khasi and Jaintia HiUs 

1 

2,518 

Do. 

Lakbimpur .... 

6 

27,620 

Oil 

Do. . ' . 

2 

13,120 

Coal 

Naga Hills .... 

2 

11,392 

Mineral oil 

Nowgong .... 

4 

9,658 

Do. 

Sadiya Frontier Tract . 

1 

2,240 

Do. 

Sibsagar .... 

2 

7,840 

Coal and oil 

Sylhet .... 

3 

18,241 

Mineral oil 

Total 

22 



Khasi and Jaintia Hills . | 

Mining Lease. 

1 j 5,817*6 j 

Coa). 
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Table 43. — Exploring and Prospecting Licenses and Mining Lease 
granted in Baluchistan during the year 1925. 


DiSTRior. 

1925. 

No. 

Area in 
acres. 

Mineral. 

E 

Kalat 

xploring 1 

1 

Jcense. 

Mineral oil. 

Prc 

Kalat ..... 

»specf!ng 1 
1 

License.’ 

3,200 

Mineral oil. 

% 

V 

Zhob 

Mining L 

1 

ease. 

10 

Chromite. 

Table 44. — Prospecting Licenses granted in Bengal during the year 

1925. 

District. 

1 1925. 

No. 

Area in 
acres. 

Mineral. 

Pn 

Chittagong .... 
Chittagong Hill Tracts . 

Total 

)specting 1 

1 

6 

Licenses. 

3,061-98 

34,547-24 

Mineral oil. 

Do. 

7 
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Table 46 . — Prospecting Licenses and Mining Leases granted in Bihar 
and Orissa during the year 1925, 


Distbict. 

1926. 

No. 

Area in 
acres. 

Mineral. 

Pr 

Patna . . . . 

Singhbhuni .... 

Do 

Do 

Do 

Do 

Total 

ospecting 

1 

1 

1 

3 

1 

1 

Licenses. 

3,662 

340-04 

61100 

301-20 

332-60 

212-80 

All minerals. 

Limestone. 

Iron ore. 

AU minerals. 

Chromite. 

Manganese. 

8 


Hazaribagh .... 
Santal ParganaH . 

Singbbbum .... 
Da .... 

Do 

Total 

Mining U 
1 

13 

1 

1 

^ases. 

’40-76 

1,139-76 

6-79 

462-71 

Mica. • 

(^oal. 

Iron ay (I mangaiioso. 
Yellow ochre. 

Manganese. 

17 


Table 4G. — Prospecting Licences and Mining Leases granted in the 
Bombay Presidency during the year 1925. 

District. 

1926. 

No. 

Area in 
acres. 

Mineral. 

Pn 

Belgaum .... 

Do 

Kanara .... 
Sukkur .... 

West Khandesb . 

Total 

)specting 

1 

1 

2 

1 

1 

Licenses. 

1,072-92 

320 

1,848 

6,008-62 

79’17 

Bauxite. 

Manganese. 

Do. 

Mineral oil 

Coal, white stone, iron, 
mica, and oil 

6 

. 
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Table 46. — Prospecting Licenses and Mining Leases granted in the 
Bombay Presidency during the year 1926 (oatd. 



Mining Leases. 

2 j 126*3 I Manganese. 


Table 47. -Prospecting Licenses and Mining Leases granted in Bmma 
during the year 1925, 




Amheist 

Do. 

Do. 

Do. 

Do 

Bhamo 

Kyaukpyu 

Kyaukse 


Lower Chindwin 
Magwe 
Mandalay 
Moiktila 
Do. 

Do. 

Meigui 

Do. 

Do 

Do 


No. 

Area in 
acres. 

respecting 

Licenses. 

5 

16,430 

1 

6,120 

2 

2,560 

• 1 

1,280 

6 

6,167 

2 

3,048 

2 

16,800 

1 

826 

1 

1,280 

2 

8,608 

4 

8,768 

18 

20,319 

1 

1,997 

1 

307 

2 

4,480 

1 

1,860 

16 

9,960-26 

18 

16,744 90 

24 ' 

16 ,64302 

1 

667-9 



Natural petroleum 
Natural petroleum and its 
associated hydrocarbons. 
Sulphides 
All minerals 

All minerals except oil. 

Antimony 

Mineral oil 

All minerals except natural 
petroleum and jade. 
Natural petroleum. 
Minerals other than 
mineral oil. 

Natuial petroleum, 

Do 

All minerals except oil. 
(lalonn. 

All minerals except oil. 
Natural petroleum. 

Till. 

All minerals except oil. 
Tin and allied minerals. 
Cassitente and allied 
mineral. 
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Table 47 . — Prospecting Licenses and Mining Leases granted in Burma 
during the year 1925 — contd. 



1925. 

District. 

No. 

Area in 
acres. 

Mineral. 


Prospecting Licenses— 


Mergui .... 

1 

020-8 

Till and wolfram. 

Do 


3,189-70 

Tin and other minorals. 

Minbu .... 

I 

352-04 

All niinoralH. 

Do 

w 

3,840-4 

Natural pet i oleum. 

Myingyan .... 

12 

18,026-84 

Do. 

Myitkyina .... 

1 

8-32 

All inineraLs except oil. 

Northern Shan States . 

1 

274-50 

All minoraLs and precious 
stono.s. 

Pakokku .... 

() 

19,70<)-8 

Natural iietroleum. 

Shwebo .... 

i\ 

20,984-0 

Do. ^ 

Southern Shan Stat<5.s . 

9 

17,062-4 

All minerals except oil. 

Tavoy .... 

A 

1,817-6 

4'iii. 

Do 

\M 

18,757-6 

Tin and wolfram. 

Do 

7 

4,595-2 

All tnineralH excc])t oil. 

Do 

2 

825-6 

Tin and allied minerals. 

Do 

\ 

390-8 

Tin and other minerals. 

Thatoii .... 


3,183-6 

All minerals exce])t oil. 

Thayetiuvn , , . . 

!(*) 

25,964-8 

Natural ])etroleiiin. 

Do. ‘ . . . . 

1 

2,444-8 

Uhromite. 

Toungoo .... 

1 

640 

All minerals except oil. 

Upper (Jhiiulwin . 

4 

8,160 

Natural petroleum. 

Do 

1 

704 

C’oal. 

Yamethin .... 

Total 

1 

229 

1,555-2 

All minerals except oil. 


Mining Leases. 


Amherst .... 

1 

12,800 

Oil shale. 

Do 

I 

269 

Antimony. 

Mergui 

1 

384 

Tin ore. 

Do 

1 

296-32 

Tin and allied minerals. 

Northern Shan States . 

2 

348-16 

Iron ore. 

Pakokku .... 

1 

2,560 

Natural petroleum. 

Tavoy .... 

1 

144 

Tin. 

Do. V 

6 

3,248-32 

Tin and wolfram. 

Do 

1 

99-84 

Cassit elite. 

Do 

1 

179-84 

Cassiterite, wolframite 




and gold. 

Total 

16 
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Table 48 . — Prospecting Licenses and Mining Leases granted in the 
Central Provinces during the year 1925. 



1925. 

District. 

No. 

Area in 
acres. 

Mineral. 


Prospecting Licenses. 


Balaghat .... 

185 

18,705 

Manganese. 

Betul 

1 

.530 

Coal. 

Bhandara .... 

52 

7.611 

Manganese. 

Bilaspur .... 

3 

277 

Mica. 

Do. . . . • . 

3 

aT.sog 

Coal. 

Chanda .... 

5 

2,5.'-*8 

Do. 

Chhindwara .... 

12 

3,103 

Do. 

Do ... . 

15 

1,758 

Manganese. 

Drug 

1 

14 

Galena. 

Hoahangabad 

2 

276 

Coal. 

Jubbulpore .... 

29 

2,52« 

Manganese 

Do. .... 

1 

22 

Bauxite. 

Maridla .... 

2 

100 

Mica. 

Do. . • . 

3 

509 

Copper, lead, mica, zi 
and manganese. 

Do. 

1 

99 

Manganese. 

Nagpur .... 

89 

10,675 

Do. 

Do 

1 

802 

Coal. 

Heoiii ..... 

2 

294 

Manganese. 

Wnrdhd .... 

1 

1 15 

Do. 

Do 


144 

Copper. 

Total 

• 4U9 




Mining Leases. 


Balaghat .... 

33 

1,821 

Manganese. 

Betul 

1 

105 

Coal. 

Bhandara .... 

4 

178 

Manganese. 

Chhindwara 

2 

162 

Do. 

Jubbulpore .... 

4 

64 

Do. 

Nagpur .... 

10 

344 

Do. 

Narsingpur .... 

1 

222 

Copper. 

Total 

55 


• 









^38 Records oj the Geological Survey of India, [ VoL. LljC. 


Table 49. — Prospecting Licenses and Mining Leases granted in Madras 
during the year 1925. 


District. 

1925. 

No. 

Area in 
acres. 

Mineral. 

Prospecting Licenses. 


Anantaijur .... 

1 

22*25 

Barytes. 

Do 

1 

1,010 

Gold. 

Bellary .... 

7 

5,814*04 

Manganese. 

Do 

1 

200 

Clay. 

Ouddapah .... 

1 

30*51 

Asbestos. 

Do. . * . . 

2 

107*23 

Barytes. , 

lluriLool i . * . 

1 

53-()li 

Iron ore. 

Do. .... 

2 

10*0 

Barytes. 

Nellore .... 

7 

257*49 

Mica. *• 

Do 

1 

54*79 

Garnet. 

Do 

1 

15*03 


Salom 

1 

1,220*34 

Iron, chromite and 




manganese. 

Thy Nilgiiis . 

2 

61908 

Mica. 

Total 

28 




Mining Leases. 


Anantapur .... 

1 

1,004 

(3 old. 

Bellary .... 

2 

400*3 

Manganese. 

Cudda; ah . 

1 

0*94 

White clay. 

Kurnool .... 

4 

70*75 

Barytes. 

Do .... 

1 

40 

Manganese. 

Malabar .... 

1 

100 

Gold 

Nellom .... 

10 

700*87 

Miofl. 

Salem 

1 

077*70 

Corundum 

The Nilariri'H .... 

1 

40 

Mica. 

Total 

22 
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Table 60.~Prospecting License grarUed in North-West Frontier Prmnce 


during the year 1925, 


District. 

1925. 

No. 

Area in 
aoreci. 

MineraL 

Prospectin 

Hazara • - . . j 1 

g License. 

L ‘ 

1 Coal, and carbonaceous 
j clay. 

Table 51. — Prospecting Licenses 
Punjab durir 

md Mining Leases granted in the 
g the year 1925 , 

• 

District. 

• 

1925. 

• 

No. 

Area in 
acres. 

Mineral. 

F 

Attock 

Jhelum .... 

Mianwali .... 

Rawalpindi 

Shahpur .... 

Total 

^rospectii 

1 

9 

1 

1 

1 

13 

ig Licenses. 

20-16 

594-61 

1,792 

2,816 

7,040 

Mineral oil 

C’oal 

Mineral oil. 

Do. 

Do. 

Jhelum .... 

Mianwali .... 

Total 

Mioinj 

4 

1 

5 

Leases. 

625-26 

455 

Coal 

Do. 
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The Metamorphic Rocks and Intrusive Granite of 
Chhota Udepur State. By G. V. Hobson, B.Sc.. 
A.R.S.M., D.I.C., Assistant Superintendent, Geological 
Survey of India. (With Plates 2j to 24.) 

Introduction. 

The metamorphic rocks in Chliota Udepur appear to be confined 
to the north-western corner of the State, covering the greater 
portion of the Kadwal (“ K;id\al '*) tab k. The granite is much moie 
extensive, but this paper is confined to a description of an area 
of 152 square miles, including the whole of the Kadwal taluk and 
parts of the Jetpur and Tejgad talvh. This area is bounded 
on the north by the State boundary ; on the west by a line 
ruiming north from near the junction («f the Orsang and Sukhi 
Rivers, to tHe hills south of Kadwal and thence wetfb to the 
State boundary ; by the Orsang River to the south ; and by a line 
running north-west from Kasarmari, north of 01>hota Udepur, to 
the boundary of the State north of Ghonta. 

This area was surveyed by W. T. Blanford and the results pub- ^ 
Hshed in 1869 in his memoir on “ The Geology of the Taptee 

Previous 0 .crv r and Lower Narbudda Valleys.”^ Blanford de- 
scribes most of the northern area of the 
State as consisting of a granitoid gneiss but in the north-western 
corner round “ Kadval ” he describes metamorphic rocks consisting 
of quartzites, conglomerates and slates, to which he gave the 
name Ghampaner beds, from the old town of Champaner (22° 
29' : 73® 32') in the Ranch Mahals, formerly the capital of the 
Mahomedan kingdom of Gujarat. 

P. N. Bose covered the southern and eastern parts of the State, 
the results having been published in his memoir on “ The Geology 
of the Lower Narbada Valley between Nimawar and Kawant.”® 
The south-eas'ern corner of the area under report is covered 

by thf latter memoir, in which however there is no detailed des- 

/ 

* Mem.f Oeol. Surv. Vol. VI, Pt. 3. 

* Mem * 9 Oeol. Surv hid. ,7(1. XXI, pt. 1, 
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cription of the gneiss, which the map shows to cover the whole 
stretch. 

£. J. Beer in his paper entitled “ Notes on the Books from 
Favagarh to Dohad discusses the peculiar rock types occurring 
in what he aptly describes as the “ retort-shaped hilly area ” which 
lies south-west of Pavagarh Hill, the delivery pipe of the retort 
constituting the hill range south of Kadw.il in the north-western 
corner of Chl ota Udepur State. L. L. Fermor® visited the Cham- 
paucr area in 1906 and was struck “ by the extraordinary litho- 
logical similarity of the Champaner rocks to those of Jabalpur 
and their consequent probable Dharwar age.” This is a presump- 
tion which the writer sees no reason to doubt. 


Topography. 

The topography of the area presents three aspects which are 
closely related to the geological formations. With the exception 
of the extreme north-western corner, constituting the Kadv^al taluf;, 
the area examined is granite country which presents to view a very 
characteristic .topography. This may be described as closely re- 
scn\bling park land,’ for the most part fiat, with streamlets running 
in shallow valleys and two main rivers, the Orsang and the Sukhi, 
flowing between low banks. 

This park land is broken at intervals by typical hog-backed 
hills of granite ranging up to 500 to (iOO feet above the general 
level and pri senting characteristic curved surfaces due to weathering 
by exfoliation, or a tumbled heap of rounded boulders, or some 
combination of the two. In addition to these granite hills there 
are a few sharp peaks, such as Hill “ 1028 ” just south of Nar- 
vaina, five mihs south-south-east of Eadwal, consisting of massive 
quartzite. 

The second type of topography is that presented by the hill 
range of metamorphic rocks running in an easterly and westerly 
direction just south of Kadwal. Here the hills rise suddenly from 
the Kadwal plain, towering up to the peak of hill ‘‘ 1400,” which 
is the highest point of a rampart-like quartzite ridge running like 
a wall for several miles, and broken only at four points whore 


* Trant. Mill. Geol. In$t. hid., Vol. Xllf, pp. 73-127. 

* Mem., OeoL 8urv, Ind.^ Vol. XXXVII, pt. 2, pp. 281-2, 



342 


Records of the Geological Survey of India, [ Vol. LIX. 


•trearns have cut gorges forming waterfalls and rapids. South 
of ths there is an elevated plateau of very hilly country, 
built up of metamorphic rocks, descending more gently to the 
granite plain to the south. 

The third type of topography is that of the Kadwal plain running 
north from the quartzite ridge above mentioned, as far as the State 
boundary. This art a is marked by comparatively low hills of more 
or less uniform elevation wi h narrow valleys between. Some of 
the hills owe their preservation to quartz veins running through 
them ; others are well rounded and in many cases are cultivated 
right over the top, in other cases they support scanty scrub jungle. 

The south-western section of the area examined is drained by 
the Ani River and another unnamed tributary of the Orsang River, 
whilst the north-western and western sections are drained by the 
Sukhi River with an unnamed tributary flowing from the north- 
west out of Kadwal taluk. All these streams flow over wide sandy 
beds between low banks with occasional outcrops of rock breaking 
through the sand. They all cease to flow during the dry season *but 
water is obtainable by sinking to no great depth in their sandy 
beds. 

With the exception of scrub jungle on the hilly plateau south of 
Kadwal and on some of the hills north of that place there is no 
extensive forest growth in this area. Tho area between the Orsang 
and Sukhi rivers north of Jetpur is covered with a black cotton 
soil on which cotton is grown, but the remainder of the granite 
area has a light sandy soil which does not appear to be much culti- 
vated. As already mentioned the soil in the phyllite area appears 
to be fertile, many of the hills there being 'cultivated right over their 
tops. 


Qeological Formations. 

The geojogical formations of this area fall into two divisions, 
namely : — 

(1) quartzites, schists and phyllites, 

(2) granite or granitoid gneiss. 

Tn addition there are certain intrusive dykes of younger age than 
the granite. The first of the above divisions constitutes the rocks 
known as the Champaner beds, of probable Dharwar age according 
to Fermor, 
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Granite or granitoid gneiss covers the whole aarea with the excep- 
tion of the north-western corner and certain isolated patches of 
Granite or jranltoU crystalline schist or gneiss, limestone und quart- 
zite and a few intrusive dykes of trap. With 
only a minor exception to be described later the whole of the 
granite is remarkably constant in composition, the chief variation 
being in its texture. 

In colour the granite is mainly greyish white owing to the felspars 
being mostly white, which colour is toned to grey, by the abundant 
biotite present, when the rock is viewed in bulk. A finer grained 
variety- 34/899 however,' shows faintly pink owing to the colour 
of the felspars. The exception to the normal type of granite is 
34/993 which is a fine-gi’ained granite in which the felspars are 
pink and the resultant rook of a salmon-pink colour ; microclinc 
18 absent. This specimen is from near Kasarmari, north of 
Chhota Udepur, and it is noticeable that the granite in tliis south- 
eastern corner is much pinker in colour and more gneissic in 
structure, than at Tejgad where ^t is massive and white in colour and 
has been quarried in places to provide stone for building the 
railway T^ridges. 

Microsctipically the granite varies from a greyish white to salmon 
pink colour and in texture from the finest microcrystalline up to 
*i coarse granitic structure; in lb lattir type occur felspars up to 
24 mm. by 9 mm. and flakes of biotite up to 4 mm. across, as seen 
in specimen 34/895. In the coarse varieties the rock consists of 
clear quartz, felspar and biotite in about equal proportions. The 
felspars are faintly pink, appear quite fresh and unaltered and can 
be seen to be twinned by the naked eye. Muscovite is almost 
absent, so that the rock is a biotite granite. 

Microscopically the rock is seen to be a normal granite in which 
quartz, felspar and biotite predominate, with very subsidiary mus- 
covite only in certain slides ; traces of magnetite are observable 
m some cases. The felspars are but little altered and consist 
mainly of microcline and albite. 

It is the writer’s opinion that this granite or granitoid gneiss is in- 
trusive into the Champaner beds and therefore post-Dharwar in age. 
The evidence on this point’ is not conclusive but the following points 
lead to this supposition. 

For the most part the granite is devoid of any gneissic structure ' 
but in certain cases the rook near the boundary is markedly gneissic 
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and the direction of the foliation is parallel to the strike of the meta- 
morphics. This is particularly well seen south -south -west of Dhan- 
pur and to a lesser extent north-west of Hatipagla, on the east side 
of the mla south-west of Ghonta, south-east of Kundal, north- 
north-east of Motipura and against the quartzite on the west side 
of the ridgH south-east of Kasarinari. This points to the conclusion 
that this marginal foliation was induced during the process of 
intrusion. 

The general strikij of the mefcainorphics is north-west and south- 
east but on the margin of the granite masses tlie schists can be seen 
bending round just as would be expected if the granite liad forced 
its way up into them. Thus north-west and north of Raipur 
“Raypur” the metamorpJiics are seen to swing from N.W.- 
S.E. to N.E.-S.W, t) E.-W. and again N.W.-S.E. round the 
granite boss of liill “ 1178.” ^ 

The northern hall of the Kadwal plain has innumerable quartz 
veins intruded into the phy Hites and th(\sc are probably connecte<j[ 
with the granite intrusion. IVgmatitis are also found in certain 
places, intruded into tlie cryslalline schists and, though it •was not 
found possilile to trace any (if these into the granites theis; is little 
doubt in the wiiter’s mind that they are in fact conne(;te5 witli tlie 
last stag(‘S of tin* granitic intrusion. These pi^gmatites app^'ar to be 
of no g]*(*at size and uk* not o' (‘conomic importance. They are 
found nt‘ar tin* (]uarfczite inlier west of Sihod. The metauior])hies 
near Itaijiur are intruded by (piaitz vthns cariving black tourma- 
line : the biotite gneiss of liill ‘‘ J2:i5 ' is traversed by pegmatites 
as are also the schists north of Kundal. Ilill^ 811) ’ is intruded by 
pegmatites which are also seen in the nala south-east of Kundal. 
The biotite gnekss of hill ‘‘ 952 ” and tlie inlier at Bijol are both 
intruded with pegmatite V(;ins. 

A glance at the map will show that the granite area is dotted 
with inliers or perhaps xenoliths of quartzite, schists, and limestones 
of the Champaner beds, these inliers or xenoliths being roof pendants 
of the original rocks into which the granite was intruded. That 
there are no traces of marginal nietaniorphisni is not surprising, 
since the metaniorphism of the Champaners was probably so com- 
plete as to be little affected by the subsequent grante intrusion. 
There are varying degrees of metamorphism in these beds but these 
variations appear to be due to greater compressioB and folding in 
certain areas rather than to the intrusion. Metamorphism has 
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been most complete near the Raipur granite boss where there are 
only crystalline schists with occurrences of quartz-epidote and 
quartz-epidote-garnet rock, whereas the phyllites round the granite 
boss of hill “ 1262 ” show little or no change from normal. 

The most striking feature of the Champaner beds is unquestion- 
ably the' quartzite forming ridge 1400 ” south of Kadwal. This 

quartzite is of varying thickness ris ng to 30-40 

The Champanerg. / ^ -l j ^ 

feet ; there is another thinner bed a short 

distance to the north. The quartzite of hill 1400 ” dies out on the 
e^st at a point south of Vishengarh where it presents to view a mass 
of rock like the end of a ruined wall, rising sheer for some distance 
above the surrounding rocks and in marked contrast to the rounded 
contour of the granite hill ‘‘ 1478.” From this point the quartzite 
runs south-west for a mile-and-a-half and then turns west-north- 
west for a mile ; north-north-east of Kevra the bed makes a double 
right-angle bend and continues along its original direction but 
displaced to the north. At th^‘ point where th s double bend 
occurs the quartz te has ev dently been weakened by the flexion, 
and streamy draining K(‘VTa have broken through to the north-east 
forming a gorge through the quartzite. Plate 1, figur 1 shows a 
half end view of thv, quartzite on the western side of this gorge, 
taken from the north. 

The quartzite is then continuous to the valley south-east of 
Khandi, in which the main workings of the Pani manganese mine 
are* situated ; it is seen projecting into the east side of the valley 
but is here much tliinner than in the gorge to the c^ast. Hero the 
quartzite loses its prominence and ceases to form the spine of 
the ridge, -but there are indications that it continues across the 
valley and, after crossing the valley of the stream flowing from 
Itvada, appears to die out to the west. In Plate 1, figure 2, taken 
from the north-west, the quartzite is plainly seen entering the east 
side of the valley and there are indications of it on the knoll in the 
centre. 

The ridge to the west still has quartzite bands, not of the same 
thickness, forming the spine, but these appear to be disconnected. 
It is possible that the beds were originally continuous. The valley 
south of Khandi was evidently the scene of considerable folding in a 
vertical plane, which has bent the manganese reef into the form 
of a much flattened S, whereby the general direction has been main- 
tained but the western arm displaced to the south. The forcea 
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which would bend the more or less flexible beds containing the reef, 
in this way, would be liable to fracture and crush the more brittle 
quartzite bed, this fractured portion being then more readily denuded 
away. This bending of the manganese reef is clearly shown by the 
line of opencast workings seen in Plate 1, figure 2. 

These quartzite bands have all been tilted into an almost vertical 
])Osition indicating conbiderable orogenic disturbance; at the 
eastern end of the Pani workings it was seen that the manganese 
reef had been thrown into a number of sharp overfolds which, while 
preserving a general high angle of dip, repeat the bed by the folding 
of a single original bed. This is indicated in Plate 2, figure 1, 
which shows a cross section of the reef repeated by overfolding. 

The neighbourhood of the quartzite, particularly to the south, 
is the scene of the highest degree of metamorphism yet seen in the 
Champaner beds ; it s only equalled by the areo of considerable 
disturbance round Kundal and hill 849.” 

Immediately south of the quartzite is a thin bed of conglo- 
merate the presence of which is indicated in a few places only 
and then mainly in the form of debris, the occurrence of the 
bed in situ being masked by debris from the quartzite spine. In 
the gorge south of Sarsuva on the western boundary hi the State 
the conglomerate is seen as a narrow band in situ against the 
soil' hern side of the quartzite band. M croscopically the specimen 
(34/928) resembles an autoclastic quartz conglomerate mainly con- 
sisting of fine material but containing one quartz pebble two inches 
long by an inch wide. Microscojucally it is seen to consist of rounded 
and angular fragments of quartz in a finer mosaic of quartz with a 
little mica tending to wrap round the quartz grains ; the writer thinks 
that it is a true conglomerate. In the gorge south of Undhania 
a very quartzose rock, resembling a metamorphosed conglomerate, 
was observed containing nodules of quartzite ; no other occurrence 
at that time wa^ observed. Again to the north-east of 
Kevra the conglomerate was seen almost in situ on the south 
side of the quartzite ridge. North-west of Kaipur the bed could 
not be seen in situ but considerable dolris s scattered on the 
slopes of which 34/978 is a piece; this has all the appearance 
of a true conglomerate. 

In the gorge south of Sarsuva at the line of the southern band of 
quartzite, the stream-bed consists of a calcareous conglomerate 
evidently of recent origin. The writer thinks that this must be 
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petrified waterfall described by E. J. Beer^ at Poili, though this 
name cannot be located. The stream seems to have scoured out 
a deep pot-hole between the two quartzite bands occurring here 
and, when the limit of its excavating power was reached, the 
pebbles brought down were deposited in the cauldron and cemented 
in with calcareous matter derived from beds above. Finally the 
northern quartzite bed collapsed and was washed away, leaving 
a more or less cylindrical plug of calcareous conglomerate, the site 
of the present fall. This is doubtless being gradually undermined 
and broken off but a plug some 160 to ItO feet across and not 
less than 50 feet thick remains. The bed of the stream is also 
lined with similar material for some distance above the fall. The 
bed of the stream flowing past Bhabar is similarly covered 
for some distance with calcareous conglomerate, but there is 
here no fall. 

South of the quartzite phyllite occurs, whilst further south this 
gives place to a calc-granulite forming a belt running eastwards 
and traced as far as the stream flowing to Bhabar, where, however, 
it has decreased very considerably in thickness. This is a dark grey 
rock in somfe bands of which occurs a mineral in very fine fans of 
radiating needles which glisten slightly and are evidently harder 
than the main mass of the rock as they tend to stand out on weather- 
ing (34/931) ; other bands have the same mineral occurring in hap- 
hazard needles (34/932). Microscopically the rock is seen to be made 
up of granular calcite with a colourless amphibole (tremolite). To 
the south this rock gives place to a pinkish friable limestone (34/934), 
also containing traces of* tremolite and some quartz. 

In the low ground here there is phyllite whilst the ridge near 
the boundary is n;ade up of a gneiss (34/936) consisting mainly of 
clear bluish quaitz in rounded grains in a groundmass of quartz, 
muscovite and biotite with a certain amount of tourmaline. One 
of the quartz grains has three idiomorphic crystals of tourmahne 
developed in it. On the south side the rock becomes much 
finer textured and of a reddish tinge, but retains the same con- 
stitution. 

All these beds have an apprcxiniately east and west strike and 
dip at a very high angle, bedig in fact practically vert cal. About 
a mile eastwards a similar sequence is observed. Starting from the 


1 Trans Min. Oeol Inst, hid., Vol. XIIJ, p. 107, 1919. 
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quartzite of the ridge and proceeding south, there is first phyllit-e 
and then an ar(‘a of mixed quartzites and limestones. Some of the 
former arc haematite quartzite (34/940) whilst the latter contain 
green fibrous actinolite (34/949) ; one outcrop consists entirely of 
radiating fans of green actinolite, weathering brown, the calcareous 
matter having been apparently all weathered out. This gives 
place to white crystalline limestone w^ith bands containing fibrous 
white tremolite in radiating fans (34/942). There are also bands of 
the grey calc-granulite. Just across the stream the phyllite is 
seen and extends to the top of the ridge where there is a belt of 
quartzite with the gneiss previously observed. In the stream-bed 
to the east is a waterfall produced by the belt of quartzite crossing 
the stream ; much of this is a haematite quartzite (34/943) some 
30-40 feet in width striking east and west and practically vertical. 
Below this is the phyllite which, near the junction of the streams 
in the valley below, gives place to the calc-granulite ; here, 
however, it is quite a thin band. 

The villages of Jhari, Kalikui and Bhabar, in the south-western 
corner of the Kadwal plain, all lie on a belt of very similar calc- 
granulite in which, however, there is a greater proportion of silica 
at the expense of the calcite and the amphibole is replaced by 
chlorite. This belt ohu be traced to the State boundary near Sarsuva 
and thins out in the stroam-l)ed south of Khandi. It appears in the 
field as jagged outcrops of almost coal-black rock in which numerous 
veins of white quartz form a striking contrast. To the north the 
actual boundary of this bed with the phyllite is masked by alluvium, 
whilst to the south the rock passes by trafnsition through a quartz- 
biotite-schist containing calcite, to the mica-schists and phyllite 
of the hill range. 

Tliis completes the description of the hill range to the south 
of Kad\\al. The plain, from the foot of the range northwards for 
some two miles, is built up of phyllites or clay-slates of a greenish 
colour and rather soft. This area is much covered with alluvium 
and the rocks give rise to no striking topographical features. The 
streams run in comparatively deep courses cut through the mantle 
of alluvium into the soft phyllites. 

The northern portion * of the Kadwal plain right up to the State 
boundary presents, however, a different aspect. Here the surface 
consists of small hog-backed hills of no great elevation and of more 
or less uniform height, the majority of which owe their existence 
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to a spine consisting of quartz veins or thin beds of quartzite, the 
remainder of the hill being the normal phyllite. 

The strike in this area is between W.N.W.-E.S.E., and E.-W. 
with the exception of the eastern side where the strike of the 
phyllites can be plain'y seen curving round the granite mass of hil-s 
“ 1462,” “ 1252 ” and “ 1386. ’ The dip is always at a very 
high angles, sometimes one way and sometimes the other. Whilst 
engaged on this work the writer took this dip and strike as 
being that of the original bedding and it was only in the course 
of the last day’s work that slight evidence was found tending to 
upset this idea. 

Whilst travelling down the valley between Amadara Nana and 
Amadara Mota it was observed that the exp mse of rock from 
the Kadwal hills to the State boundary may, possibly, be not a 
simple se<iuence of clay slates and quartzites but a repetition of 
the rocks by overfolding, with the same general dip, though with 
minor variations, but always a very high angle. Furtjiermore, north- 
west of Jogpiira there is a speckled quartzite (34/913) which is 
repeated' at an interval of about half-a-mile to the north. On 
the last day in this area a small exposure of rock was found just 
where the stream crosses the State boundary north-west of Khand, 
in which bands of varying colour were observed in the slates, 
making a distinct angle with the cleavage. These bands are due 
to the greater development of biotite in tlie darker bands due 
to difference of composition in the original rock ; hence these 
bands mark the original bedding. Additional evidence on this point 
IS necessary but the writer is inclined to the theory that this 

area is covered by rocks which liave been thrown into very sharp 
folds or even overfolded, and that these tectonic movements have 
induceil a cleavage in the rocks at an angle to the direction of 
pressure. Hence this cleavage is, for the most part, parallel 
to the original strikui and dip where the beds have been tilted 
at high angles but at the anticlines and synclines the cleavage 
makes a variable angle with the original bedding and it is this 

that was observed near Khand. 

Prior to leaving Chliota Udepur City the writer was informed 
that galena occurred in the Kadwal taluk and on arrival an 
effort was made to locate the m‘n(^ral. The occurrence was 

finally located on a small hill about one mile north-west of 

Jogpura. As is so often the case this hill has a spine consisting 
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of a vein of quartz and in the soil round this the galena is found 
in loose lumps much of which consists of cerussite. In the short 
time available a certain amount of surface scratching was done 
but the mineral was not located in situ (see page 354). 

The mixed phyllites and schists of the Champaner series con- 
tinue in an east-south-easterly direction where hill “ 849 ” and the 
country surrounding it consists of the more highly metamorphosed 
rocks of the series, namely mica schists with numerous quartzite 
bands and at least one belt of calc-gneiss. Hill “ 952 ” to the south 
consists of biotite-gneiss similar to that observed all round the 
granite boundary from north-west of Raipur, round hill “ 1478.*' 

In the village of Chetapur Chaona there are two thin bands of 
white limestone in the prevailing phyllites and here a black earthy 
material was found which proved to be wad (see poge 351). 

The granite appears to cut ofiE entirely the metamorphic rocks, but 
there are two points whore this is doubtful. The first is in the stream 
running north-cast to Dungarbhint. About one mile east of Kundal 
the gi’anite was obscjrved both north and south of the stream but 
in the valley no rode exposures were found ; pending examination 
further east of this point the boundary here must be left in some 
doubt. The other doubtful point is the Sukhi River valley south- 
east of hill “ 952,” which is again alluvium-covered. Granite is seen 
in the villages of Dungarvant an<l Kirkavada and again in the fork 
of the river and the hill north-west of Sagdhara but notr between. 
To the south-east, however, hill ^‘1102” is composed of granite but 
hill “ 1235’’ is biotite-gneiss, with granite to the north of it again. 
It seems, theref'Tc, a reasonable supposition* that the biotite-gneiss 
stretches across from hill '‘952’’ to hill “ 1235,” this being the 
direction of strike, and it is accordingly so marked on the map, but 
the possibility must not l)e oveilooked that the granite actually 
comes up between and is masked, in which case hill “ 1236’’ would 
be an outlier of Champaners. 

With the exception of numerous other small outliers of schist, 
quartzite and limestone, the rest of the area examined consists of 
granite, which has already been described. 

There is a long narrow outcrop of limestone running roughly 
east and west lying just south of hill “1122” to the north-east of 
Main. At the western end this is of a green colour, weathering 
almost white inside, though nearly black on the outside (34/988). 
Microscopically the rock is seen to consist of granular calcite with 
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serpentine, which latter by alteration is becoming opaliaed; it is- 
evidently this opalisation which results in the white colour of the 
weathered rock. 

Limestone also occurs just west of the village of Malu and a white 
crystalline limestone or marble is found on the road from Tejgad to 
Chhota Udepur at the village of Dhandora. Outliers of biotito 
gneiss occur at Bijol and Chilarwat and indicate a general conti- 
nuation of the belt forming hills “952” and “1235” to the north- 
west. There are also numerous roof pendants of quartzite similar to 
those seen at the western end of the area examined. 

The youngest rock formation of the district consists ot small 
dolerite dykes wliich have been intruded through the granite. Five of 
. . - these have been observed, the largest being 

n ru.ive y cs. about half-a-mile north of Gelwat and traceable 
for half-a-mile, making a gradual curve from a northerly to a north- 
easterly direction. The dyke is of no great thickness, though 
wider than any of the others. 

Similar dyke-material may be seen penetrating the granite just 
against the south side of the road bridge west of Gelwat. (It 
should be noted that the present alignment of the road from 
Chhota Ijdepur to Dhandora lies somewhat north of the lino 
marked on* the mgip.). Here the trap is seen penetrating the granite 
on which the bridge is founded, as a dylce 35 teet wide with a 
second 20-foot dyke to the south and 45 feet ef granite betweim 
them, with trap overlying it. The whole is overlain by alluvium 
which comes down on the south side masking the trap which 
may or may not ho wider than the 20 feet observed. The whole 
mass hero is very rotten and weathered but the occurrence can 
be clearly seen and tllis is the only instance of anything in the 
nature of a lateral flow of the trap wh ch was observed. North 
of the bridge there is another small dyke penetrating the granite. 
The third occurrence is just north-west of Kasarmari where the 
lino of a thin trap dyke, running approximately N. N. E.^ * S. .S. W. 
is marked by surface boulders. This can only be traced for quite 
a short distance each way. The fourth occurrence is a small dyke 
running almost due east and west in the stream-couise just south of 
Khajuria. The fifth and last occurrence was observed just south 
^ of the defile between hill “ 922,” south-east of Malu, and the hills 
running south-east. This is quite a narrow dyke which is shown 

mainly by rounded boulders cn the surface. The dyke runs due 
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east and west and was traced for about lialf-a-mile. At only two 
points was an}^ tiling in the nature of a section observed, where 
two small streams liad cut slightly into the trap and the adjacent 
granite. Actual contact specimens were obtained here (34/984, 34/985, 
3J/986, and 34/987) and these show that the dolerito has been 
intruded into a somewhat crushed granite, with the production of a 
hybrid rock. Fine needles of felspar have been developed in the 
granite, occurring as radiating fringes round the original feUpar 
crystals and with the same optical orientation (see Plate 3, figs. 1 
and 2). 

Economic Geology. 

Manganese is easily the most important mineral of economic 
value occurring in the area under examination. As already men- 
tioned the manganese reef occurs on the north 
anganese. range south of Kadwal, lying 

quite close to the quartzite spine of ridge “ 1,400”. Just prior to 
the European war of 1911-18 the propoity wai- worked by a German 
firm and after tli(i outbreak of hostilities it passed under the control 
of the Shivrajpur Syndicate, managed by M(‘ssrs. Killick, Nixon 
& Co. of Bombay, who took over the propei'tv on the understanding 
that no concession to work any minerals should be granted within 
a radius of six miles from Pani. 

Up to the jneseiit the entire work has been done by opencast 
with the result that a great gash has been cut along the hillside, 
as may be seen in Plate J. figure 2, and most of the evidence as to 
the original fonnation has been destroyed. The workings, however, 
clearly show the acute fold by which the reef has been turned back 
on itself for souk; 300 to 400 feet and then back again parallel to 
the original direction but displaced to the south. Evidence of the 
original width is lacking but the width now varies from a few feet 
up to forty feet, the reef being abnost vortical with perhaps a slight 
tendency towards a dip to the north. The ore appears to be the 
result of the replacement, more or less complete, of quartzite by 
oxides of manganese. Sporadic occurrences of very high grade 
p}T:oluwte are found from rime to time, yielding ore containing as 
much as 95 per cent, of pyrolusite and more (M. 781). 

In addition to the main fold about the centre of the workings 
mention has been made of minor folding at what was the extreme 
eastern end of the workings at the time of examination. Some 
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distance west of tliis point, what appeared to have been a trial pit 
had been sunk and then cut open from the front, and in this the 
folding could also be seen. Here the reef consists of clayey wad- 
like material mixed with quartzite in all stages of conversion into 
manganese ore and having a four-inch selvage of unaltered, reddish- 
brown quartzite on each side. Some of this quartzite shows den- 
dritic markings 31/953). On the outer side the reef rests against 
phyllite, and tlie apex of a fold is just seen with its upper limb 
running across the back of the pit. There is a white clayey rock 
between, which is a decomposed phyllite (34/952). This rock also 
overlies the top arm of the fold with another section of the reef 
crossing the pit just under the surface debris. The top limb is 
just visible in Plate 2, figure 2, with the intervening phyllite below 
and tile centre limb of the reef with its quartzite selvage clearly 
seen in the centre of the photograph and the fold Hnd lower limb 
of the reef on* the right. The photograph had to be taken at an 
awkward angle and under bad lighting conditions but with the aid 
of the sketch, Plat^' 3, figure 3, it becomes fairly clear. 

Comparatively little work was being done at this eastern end, 
the chief cfioil; being confined to the section on the main fold and 
the westward extension just started and seen on the extreme right 
of Plate ], figure ?. The reef has in places been workel out to a 
depth of fiom 40 to 50 feet and the floor has thus been brought 
down to plain level and oven a little below so that drainage ceases 
to be natural. Furthermore, trouble is now likely to bo experienced 
from the weight on the back wall due to the ridge behind. This 
wall is much higher than the front owing to the steep slope of the 
ridge, as can be seen in Plate I, figure 2, and it is cut on 
the dip, which is very steep or practically vertical. To reduce the 
weight on this back wall would involve the removal of an impossible 
amount of waste, and opencast working has in many places reached 
its limit. 

There is evidence, in the shape of old workings, showing that 
the reef extends westwards to beyond the stream south-west of 
Khandi and the writer was informed that it had been found more 
or less continuous right along to Shivrajpur. On the eastern side 
there is a knoll at the end of ridge “ 1,400’’ south ot Vishengarh, 
consisting of quartz-tourmaline rock in which there are signs of old 
pits and trenches which were siid to have been dug for 
manganese, without success. 
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As already mentioned manganese was found to occur at the 
village of Chetiipur Chaena some six miles east-south-east of the 
Pani workings. It seems quite possible that this is an easterly 
extension of the same reef, or perhaps an easterly detached occur- 
rence on the same strike, if the deposits hero prove to be in the form 
of detached lenticles. No evidence of manganese was found between 
these points or further eastwards. 

A monorail was originally built from Champaner Road, on the • 
Bombay, Baroda and Central India Railway main line, to Shivrajpur, 
to take out the manganese ore from that place. This line was 
subsequently replaced by a metre-gauge line which was later extended 
to Pani to tap the manganese deposit in that area. Hence the 
railway development of this part of the State is due to the occurrence 
of payable manganese. 

Another metallic mineral found to occur in the area examined 
the galena previously mentioned, located on a hill north-west of 
Jogpura This was the only occurrence actu- 
ally ^^een, but as galena is generally reported 
from Borkunda it seems quite j^ossible that a detailed search might 
reveal other deposits, tliougli several other reputed occurrences were 
sought without success. The galena appear? to be associated with 
the quartz vein, though this wa^* not actually proved, and the 
whole of the northern part of the Kundal plain is riddled with such 
veins. A sample of the material collected was assayed for silver; 
the results showed 76 per cent. Pb, which would of course be 
low, being a pot assay result, and silver in the proportion of 
24 oz. 4 cwts. 3 grs. per long ton, which may be taken as 


Iron. 


correct. 

Iron in the form of haunatitic quartzite occurs in the hill range 
south of Kadual, on both sides of the central valley. A quartz 
vein crossing the stream flowing out from 
Itvada also carries specular iron ore. None 
of these occurrences are of economic value owing to the difficult 
country in which they occur, the smallness of the deposit and its 
distance from any smelting area. 

Turning now to the non-metallio minerals of economic importance,, 
the crystalline limestones occurring as outliers in the granite are 
worthy of attention. The outlier near hill 
“ 1122,’’ north-east of Malu, consists of a 
serpentine marble of an oily leek-green colour; it is of a compara- 


Llmestone. 
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lively fine texture, will take a good polish and should make a very 
handsome orna m ental stone for interior decoration. 

White marble has been used in the construction of the new 
palace in Chhota Udepur. This was brought from a point near 
Jamla, north-north-east of the city, but the locality has not yet been 
examined. Similar material occurs just across the Orsang River 
south of the city, whore it is used for lime burning. This also is out- 
side the examined area but the limestone found at Dandora is the same* 

The calc-granulite from the central valley of the Kadwal hill 
range is very fine textured and the radiating fans and needles of 
amphibole lend a sort of pattern to the stone. The stone is d^rk 
grey in colour. It should make a useful building stone for certain 
purposes but would probably prove to be less easy to cut, dress and 
polish than ordmary marble owing to the amphibole in it; it 
also occurs in rather inaccessible country. 

The calc-granulite occurring north of the hill range has been 
used in the past for lime-burning; it would probably make an 
indifferent lime owing to the admixture of chlorite and quartz 
which freely occur. The quart>5 in the stone would also make it 


a hard roek to cut and dress for building purposes. 

Lime-buyiing is carried out at Khandi, near Pani Railway 
Station, the raw ' material being kankar carted from Borkunda. 
Kaiikar kankat has evidently resulted from the 

decomposition of the metaniorphio rocks and 
has been concentrated in patches and pockets along the stream- 
course in Borkunda, whence it is being dug out and carted to Khandi. 
The presence of these lime kilns located abnost on the calc-granulite 
and yet using ktnkar from five or six miles away indicates that 
the material got by burning the calc-granubte was at any rate not 
good enough for sale in the open market. 

In the stream-bed south of Kundal a series of calcareous rocks 

is exposed, one of which is a calcareous graphitic schist crossing 

n ... the stream-bed as a black band. The band is 

urapnUe. , , . i . . 

quite thin and the schist is not sufficiently rich 

in graphite to bo of any economic value, as far as the exposure 

examined is concerned. 

The pegmatites of hill “ 962 were reported as yielding mica up 
to four inches square but though some of them 
Mica. looked somewhat promising nothing approaching 

this size was found. 


H 
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Much of tlio granite in the area examined would make very 
oxcollent building stone, particularly certain of the 
flraiiite. iiu'diuiu and finer textured varieties. Some of 

til is granite has in fact been quarried from near 
hill ■■ at T(‘jgad and certain other plac(\s and used in tlie con- 

struction of bridg(‘s on llu* railway line to ('iiliota ndepur. Beyond 
thi^ tluui* appears to lie but little local deiiiand for the stone and for 
ex])ort ])iirposes Iransp )!•( charges would probably bo prohibitive. 

Th(‘ favourite material for road-iiietiil in the area appears to 

be tile ([uartzite from the various inliers. The stone is hard and 

Road-metal Juight loi this le,:^on be thought good lor 

road-metal, but althougli liard, it is brittle and 
under load and impact it l)nMks up readily and is ground to a 
line white dust; it is m f.tcl poor material for roads. 

The granite of the area would make a fairly satisfactoi y road- 
metal if care wei(‘ taken to employ only the finest textured material. 
Ev(Ui this would not make a really first-class road-motal. Unques- 
tionably the b()st material available is the dolerite of the dykes 
alr(‘adv mentioned. This is a very finc-toxtuied rock, and is 

extremely tough and resistant to wear. In using this loek, howeviu*, 
Weathered-out boulders should bo i ejected as such materialis always to 
some extent siiperficiallv rotten. Kreslily quarried stom^ broken 
into angular fragimeita will make the best metal both for binding 
in the road and for wear. 

All the water-courses in the area examined were already dry 
wliiui the district was reached early in February 
anil the only surface supply of water observed 
was a large tank on the riv'er bank at Jotpur. 

The soil is for the most part readily porous to surface water, 
wliioli linds its way down fo but a little depth. Thus comparatively 
shallow seepage wells are found to yield (piite good supplies of water and 
even as late as .Afay, after an exceptionally hot and dry season, shallow 
holes in stroiiui-beds we^(^ still yielding water supplies for whole villages. 

Jn the area examined the only ijiiportant site with regard to 
water (iiiestions, is the (devatod plateau south of Kundal. Here 
there occur tlu*eo tJuall catchment areas drained l)y the streams 
llowing out tlirough narrow gorges south of Bhabar, south-west of 
Kliandi and south of Undhania. Owing to the narrowness of the 


gorges the areas could be impounded by the building of quite small 
d.ims and the rook foundations would be suitable in every way. 
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EXPLANATION OF PLATES. 

Plate 21, Fio. 1. — Western end of Quartzite Ridge in the goi'go south of 
Undhania. 

99 Pio. 2. — General view of the Pani Mine from the north-west. 

Plate 22, Fio. 1. — Folding of Manganese Heef at the eastern end of the Pani Mine. 

Fio. 2. — Folding of Manganese Reef near the eastern end of the Pani Mine. 

Plate 23, Fio. 1. — Photomicrograph of granite-dolerite hybrid rock *showing 
aggiogates of secondary felspar noodh^ in the S. W. 
ipiadrant and secondary felspar fringes round original crys- 
tals in the centre andK. F. quadrant. 

„ Fio. 2. — Same as Figure 1, but with niools crossed showing secondary 
felspar fringes in optical continuity with original felspar. 

„ Fro. 3. — Sketch section of the manganese roof at the eastern end of the 
Pani Mine. 

Plate 24. — Geological Map of C^hhota Udepiir State ; scale 1 ineh=l mile. 
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*Those longitude readings are those of the old map and require correcting by 
the addition of 2^27/' 
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Remarks on the known Indian Species of Conocly- 
PEus, WITH Descriptions of two new Species 
FROM THE Eocene of North-West India. By 
Major L. M. Davies, R. A. (With Plates 25 to 26.) 


It does not seem that any Indian species of Conoclypeus has 
ever yet been identilujd with an J<]uropcan one. In 1889-lil Cottoau 
recognised three French species and eighteen foreign to France^ ; 
among the latter he admitted, as distinct from each other and from 
the rest of the then known types, the six Indian species described 
by Duncan and bladcii.**^ It is worth remarking that Cotteau 
rejected the earlier described C. Jlemingi of d’Archiac, owing to the 
indetonninate character o[ the specimen ujion which the species 
was founded, of wliich the genus itself is uncertain^. ^ It appears, 
from the figure given in d'Archiac and liahno’s own work,^ that 
this caution is well justified. 

8inco Cottoau wrote his comments, a number of now species of 
Comely pciis liave boon described in other countries (though no more 
in India), aJid we have inobably now to recognise about 40 species 
instead of the of Cotteau. It does not seem, however, that any 
Jlluropean or other western specimen has yet been found which 
exactly corresponds to an Indian one.^ On the other hand, the 
Indian specimens seem to form a fairly closely related group among 
themselves, to which the two new species now about to be de- 
scribed also appear to belong, without being actually identifiable 
with any of the forms already known. As 1 have recently been 
given, through the courtesy of the Director of the Coological Survey 
of India, the fullest opportunity of examining the original specimens 

' “ Echinides Eoednos ” by G. Cotteau, Palcconlologie Frangaise, 1-re Serio, Vol. II, 
p. 196, fL 

* Pal. Ind., Ser. XIV, VoL I, Memoir 3, Eos. II and IIL 

^ Op. ci7., pp. 214-216. 

* Ann, Foas. du Oroupe Numm, de Vlnde, 1853, p. 216 and PI. XV, fig. 1. 

^ The western forms which approach the Indian typos most closely seem to 1)0 
C. delammei P. de Luriol, 1880, from the Eocene of Egypt, G, vilanovoe Cotteau, 1890, 
from the Middle Eocene of Spain, and C. pyrtnaicaa Cotteau, 1850, from the Middle 
Eocene of Erauoe and Spain. 
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from which Messrs. Dunenn and Sladen described their species, 
I am in a position to describe the new types with some confidence 
in regard, at least, to their differences from those which approach 
them most closely. 


Conoclypeus pilgbimi, sp. nov. 


General remarks. 


Plate 25, figs. 1 — G, Plate 20, figs. 1 and 2. 

This form appears in considerable numbers in a particular 
limited zone of the Eocene rocks of Kohat (33° 35' 30"; 71° 30' 
to 71° 33'), and its chief interest lies in 
the fact that it is the first Indian type of its 
genus to bo described from a largo number of fairly well preserved 
specimens, collected within a small aica, at an exactly definable 
stTatigra])hic horizon. Not only, therefore, can all its main 
characters be ascertained with certainty, but the general constancy 
to ty])c of* the specimens, together with the impossibility of separat- 
ing them into mor^j than one species, allows one both to judge of 
the characters which seem to be variable, and also to refer with 
Some confidence even to comparatively minor details of form, where 
these seem to belong to the type rather than to the individual. The 
new ty|)c thus markedly differs from those Indian species (i.e.y 
sinderisis, dcclivis, (jahrifa^ and rostratUfi) in which one or more 
features - apical system, peri])roct or peristome— are totally unknown, 
and which have sometimes also been obviously distorted in shape by 
rock ])ressure. Even the holotypes of 'pinguis and alvrolahis^ which 
are really beautiful and almost perfect specimens, seem to stand 
alone as representatives of their species ; so it is not cert.ain to 
what degree their minor characters are specific rather than in- 
dividual. In other words, 0. pingnis and 0. alveolalus are at 
present Ihe only two really well defined Indian species of this genus ; 
the new species makes a third, with the added advantages of being 
represented by a fairly large number of specimens and coming 
from an exactly definable stratigraj)hic zone. 


' Cotteaii renamed this species C, duveani, to avoid confusion with C, gnltrae 8chaf- 
hautl, 1863. Presumably duveani is therefore its correct name. As I am referring 
only to Indian species in the body of this paper, however, I am retaining the more 
familiar Indian name for the type. My references therefore are to C. galenu D. & S., 
1884, non Schafliautl, 1863. 
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The tost is large, al)out 130 mm. long, and subeonical, its height 
being about 54 per cent, of itii length.^ Its apex is slightly (or about 4 
])cr cent, of its length) excentric to the front, and 
Description ol ipeiles. dorsal outlines descend from apex to 

ambitus in regular curves, the anterior curve being more convex 
liian the posterior, but loss so than 1 hose to the sidob. The ambital 
margin is somewhat tumid in front, less so at the sides, and cum- 
]’aratively sharp in the rear. 

The actinal surface is concave, and sub-oval in shape. Its 
greatest width is op])osile the extremities of the anterior lateral 
jietals, or about 15 per cent, e.xcentric to the front, and equals 
about 80 per cent, of its lengtli. ITie average concavity of the base, 
as measured in twelve s])e(*imens. equals 10 ])er cent, of the height 
of the test. This concavity, however, though always ])resent, is aj^t 
to vary. Most s])ccimens show a concavity of from 8 to 12 per cent, 
of their height, but in one it is only 2 ])er cent., and in another 
as much as 17 jier cent. 

The apical idate is iientagonal in shape, with four large genital 
poies at the four anterior angles, and a somewhat pronounced 
tongue at the im])erforate and posterior fifth. The whole plate 
is punctured with madreporite pores, with the exception of a narrow 
imperforate rim (nob ahvays distinguishable) round each genital 
|)ore. TJie ocular pores are small, and the ocular plates imjiinge 
slightly upon the sides of the ; pieal ]>late. 

The aiiibiilacral j^etals- are wide, and slightly and evenly sunken 
through the greater part of their length. The anterior ])etal is 
straight ; the anterior laterals curv<‘ slightly forwards ; the posterior 
laterals are slightly and gracefully sinuous, curving outwards 
somewhat sjiarply for the first third of their course, rather less 
sharply through the middle third, and again inclining more out- 
warlly for the last third. They terminate well above the ambitus 
(about 1.] cm. above it in the adult). 

The poriferous zones are broad ; their breadth increases some- 
what rapidly for a short distance from the oculars, then more gra- 

' This represents the average height of 12 specimens. Height seems to vary con- 
siderably in this species, being as little as .'K) per cent, in some and as much as 68 per cent* 
in others, with every gradation in between. The figured specimen is higher than the 
average. 

* i use the term “ petal for convenience, to denote the portion of the ambulacrum 
supplied with conjugate double pores, whether the end of the same is coi)8trioted or 
not. 
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dually for the rest of tlic fii\st tliird of the lengtli of the petal, after 
which it remains constant throiigli tlie middle tliird, and decreases 
again gradually through the lower third. The petiil is finally 
terminated in somewhat abrupt fashion, tin* outer pores in the last 
3 or 4 pairs s(‘parating from each otluu* and approaching tlieir 
resp(‘Ctiv'e inner pores, so that tile groove joining tlu' last pair is 
only about \ to } as long as tJu^ groovers in the JuiddKi of tluj petal, 
and is inclined at about 30 to (iO to the ambitus. A single 
row of pores C()nlinm‘s from tlie end of llie pedal to tin* peristonu*, at 
each margin of the airil>. As the latbu* nejirs tlu^ peristouus a narrow 
J)ut widening and de(‘pemng granular ))oid(‘r a])pi‘ars at each of 
its margins. Within this border the ])ores lu'come first crowded and 
irregular, and finally appear to b(i regularly doul>h‘d, the outer ones 
])eing slightly larger than tlu^ inner. 

The paiis of por(‘S in the ambulacral pedals are numerous, the 
outer por(‘s l)iung long(‘r than the inmu*. Tlu^ grooves joining them 
ar(‘ deep, and all but tlu* last few are straight and p..rallel to the 
ambitus. Th(‘ costac'. bidween the groov(‘S are ornamented witli 
clos(‘ly packed graiiuh's, not disposed in exmi rows as with some 
other sp(‘ri(*?s. 

The inbuporiferoiis zones are aI)oul fourdifths of th(‘ width of 
the porif(*rous areas in the middh^ third of th(i p(‘tal, and widcui 
by al)out another fifth towaids the imd of (h(‘ jxdal, as lh(‘ porihirous 
ar(‘as contiact. Their ornamentation is crowded, uniform with that 
of th(‘ inler-radial areas, and consists of the usual small, (wpial, ptjr- 
1orati‘ and creuulate tubercles, sunken in aureoliNs. 

(Jn the actiiial eurfact* the anterior aui]) is seen to be sti-aight, 
whihi th(^ anterior lat(‘rals are slightly conve.v, and tlie posterioj* 
laterals markedly oncskVii, to the front On approaching the peu’i- 
stome the whole ambulacrum sinks, trougliwise, l)etw(‘(*n the ad- 
jacent int(U’-radial ai-eas, and assumes a convev surfact* owing to 
the deefiening and wid uiing of tlie granular bordtu’s mentioned 
above. . 

The inter-j*adial areas of the abactinal surface are slightly tumid 
at their junctions with the ambs, but smooth and somewhat fiat 
between, with an inclination to slight depnvssion at the median line'. 


^ 111 these rebpeds (\ pifgrhni dilTors fiom all the typ<:s ligiired by Jliincan and 
Sladeii, fiiriee the latter eith.er hnvo more rounded inter radial areas (simhnaiat declivis, 
sp., galcnn, roslmlua and ulrcAdtus), less tumid inargina {pingvia and gederus), or laisto- 
rior ridge (simhnsia galeriia, rosiratus, pinguis and alceolatna). 
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Tho poristonio is central or sub-central, pentagonal, transversely 
broad. 

The periproct is ovate, elongate longitudinally, with tho smaller 
end towards the peristome. In tho largest specimens its elonga- 
tion is \ery marked, and its position is close to the ambital area, 
whicli it touches but does not transgress. In tho smallest and 
presumably least mature specimens, however, tho periproct is marked- 
ly shorter and rounder, and partly situated (n the ambitus, its plane 
being inclined to tho acfinal surface. Intermediate stages, in shape 
and position, are found in specimens of intermediate size.^ 

Th(‘ specimena were found in considerable numbers, about 4 
to 6 miles cast of Kohat, in beds composed of limestone bands 
with stiff yellow calcareous clay partings. 
^"pecleB *’°**^*®” position of these bods suggests their 

correlation witli the mid-Laki “ Alveolina 
Limestone ” of Sind. Thus they are underlain by a considora*ble 
thickness of clay beds which appear to correspond to the Lower 
Laki “ Meting Shales,” since local traces of vegetable remains are 
found at that level, and they arc oveilain by some COO feet of beds 
with a Laki fauna on top, which seem to correspond to ‘the Ghazij 
Shales” etc., of U])per Laki levels.^ 

The fauna of the limeston(‘s themselves also bears out their 
mid-Laki eharaeler. Thus they not only contain such typical 
Laki foraminifera as Niunnmliles afacicHS and Assilina granulosa, 
besides many Laki molIusCR, but they are crowded with Alveolina 
oblongn togither with Orhitoliles eoniplanafus, a typical “ Alveolina lime- 
stone ” combination as found m Sind ^ and Southern Tibet.^ Iltmiasier 
apicnlls D. & S., said by Vredenburg to “ characterise ” the Alveolina 
limestone of Sind,® has also been found in these limeston ‘s. 

^ A similar movemont of the periproct, away from the apex and towards tho peri- 
stome, has been recorded and figured by A. Agassiz, \shen describing the development 
of nrmopftis lyrifera and Echinnrachnivs parrrta (eco Plates XIX. f. 1, 4, and XU f. 1. 
4, 9, etc., in his liemion of the Echini. Pt. IV, Sirvctvrc anil Embryology of ihe Echini, 
jn Memoirs of the Museum of Comparative Zoology, Harvaid, Vol 111, p. 744, etc.) 

* Jh’seussed in detail in my “Notes on the Geology of Kohat,” published in 
Vol. XX, Journ. As. Soc. Bengal, 

^ Thus Geologic il Survey of India specimens No. G. 280-116 and G. 280-77 (6), 
from the Alveolina Limestone of Sind, closely resemble specimens from this horizon at 
Kehat. 

^ Pal Ind., Nou S(T., Vol. V, Mem. 3, pp. 42, ff., and PI. XVI. In his notes 
for a Menioir on Indian Alveolines, which he was preparing at the time of his death, Mr. 
Vredonburi? stated that these forms were collected from the Alveolina Limestone of 
Southern Tibet. 

» Rec. (leol Snrv Ind., Vob XXXIV, p, 193. 
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It seems therefore that this Conoclypens belongs to the mid-Laki 
“ Alvcolina Limestone ” zone. It is thus approxuiiately associated 
with C, alveolatus, the only other member of the genus to have been 
reported as yet from the Laki ; although the zonal placing of alveo- 
latus, within the Laki, docs not seem to be so exactly known. 

I am taking the liberty of naming this species after Dr. Pilgrim, 
of the Geological Survey of India, who was the first to suggest my 
studying the geology of Kohat. 


Conoclypeus wartht, sp. nov. 


General remarks. 


Plate 2(), figs. 3—0. 

Only one specimen is known of this form. It was collected 
some years ago by Mr. II. Warth, late of the Geological Survey 
of India, from the vicinity of Jutana (32° 
43^'; 73° 9^'). The stratigraphic horizon from 
which it came is not recorded. Although it stands alone, however, 
the specimen is so strongly marked in every way that it seems 
undoubtedly to constitute a perfectly distinct species, and the 
Director of the Geological Survey has kindly permitted me to 
describe it. 

The tost is large, bigger even than a full-grown C, pilgrimi. 

Its dimensions are: length, 144 mm.; breadth. 109mm.; height 

^ . 78 mm. The apex is 78 mm. from the poste- 

Descrlption of species. . 7 

nor end of tno test, or about D per cent, ex- 

centric to the front. The peristome, so far as one can judge from the 

converging ambs on the actinal surface, should be about 82 mm. 

from the posterior end of the test, thus being oven more excentric 

forward than the apex, a singular feature for this genus. 

The base of the test is semicircular in front of the peristome, 
and pointed behind, thus being more or lesj kite-shaped. 

In side elevation the test is very tumid, and higher behind the 
apex than in front. The anterior profile runs almost directly for- 
ward from the apex, with a descent of only Jth of the height in Jths 
of the distance from apex to anterior margin ; after which the profile 
curves rapidly over and descends almost vertically for the next 
two quarters of the height, and then swings round in a semicircle, 
downwards and to the rear, for the last quarter. The anterior 
ambitus is thus very rounded an^ tumid, unlike any other Indian 
species. To rear of the apex, the profile rises slightly for Jrd of the 
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distiinco to th(' posterior luarf'in, then swing's round and downwards 
in a broad curve, and finishes with the last I cm. of the profile as 
a straight line descending/ at over 70’ to the .mbitus. Thus the rear 
portion of the ambitus is almost rectangular in profile, and in marked 
eontr. st to its very rounded shape in front. 

Th(i cross (‘hwation (jf the test is also peculiar, as the lines of the 
pn)fih‘ go out horizontally from tlu^ ap(^\ for at least J the distances 
1o th(* sides, then swing round in bold conv(‘\ curves and finally 
d(‘"‘Ceud, for the low(*r li.ilf of tlie total heiglit, in vertical or even 
recurvid lines ; so that the top of the slu^ll app(*ars to be (juite 
flat, as seen from tlu* rcsir (or front ), and overhangs tln^ aiubitus 
on both aides. 

Thus the appearance of th(‘ test as seem from ben(‘atli, from tlie 
si<l(‘, or from either (‘iid, is most tiiiusuah and <juite unlike that of 
any other known Indian spe^cies ol thi^ genus 

Th(‘ ambulacral petals terminate^ far (at least 2 cm.) above 
the ambitus, and th(‘ pedal ends are ol tlu‘ usual Indian ty])(*, though 
slightlv Juore tapeTe'd and with the terminal conjugate grooves 
slightly more horizontal than in (’ pilgriwi. The poriferous areas 
are very l)road • for ihe fiist lialf of tlu* petal length th(‘y are about 
twice as broad as lh(‘ lUtiTporihrous areas. M tlie (Uids of the p(‘tals, 
how(‘ver, the int(‘r])orih rous ar(*as become nearly as l)road as tin* 
porilVrous at their widest The poriferous anas exhibit much 
lh(‘ saiiie general ])lan of inn-(‘ase and de(r(‘ase in width as is 
found m (\ but the terminiil ]>or1ion is rather more 

tapered. 

The interambidacra’ ar(*as are striking in a])i:>earance, represimt- 
ing a great exaggeration of lendeiicuB only faintly indicated in 

jnlgnmi. Thus the ptdals, as with tliat s])eciis, an* sunk evenly 
between the interambulaerals for at hast tlin‘(‘ (juarteis of their 
lengtli, but they are flunk far more dee])l\ . The interambulaerals 
are also far more tumid at their junctions with the ambs, and the 
tendency to central depres ion, noted in jjihjnmK is here so exagger- 
ated that distinct median grooves appear, giving a singular appeal - 
ance to the test. 

There is also a simihir, but much slighter, median depression in 
th<* interporiferous areas of the ambs. 

The ornamentation of the test is of tlie usual pattern, but the 
test is too weathered for details to be seen, c.g., on the costee between 
the conjugating grooves of pore-pairs. All one can say is that the 
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ornamentation, though close, is not quite so closely packed as in 
C. pilgrimi. 

The details of the apical disc are unfortunately indistinguishable ; 
the whole region of the peristome has been destroyed, so that no 
details can be recorded there. 

The periproct is ovate, elongated longitudinally, with narrow 
end towards tluj peristome. It is situated close up to the ambitus. 
Its shape and position are thus much as in pilgriwi, but it is 
distinctly smaller (14 by 10 mm. instead of 18 by 11 mm; even a 
(\ pilgrmi only 1J5 mm. long has a periproct 16 by 10 mm. in size). 

Tt is impossible to say exactly what the character of the actinal 
surface of this test may have been, as so much of its central portion 
has been destroyed. Tt was probably slightly concave. 

The Indian species of Vonodypem. including the two new onr‘tt 
her(‘ described, have a family resemblance in the uniformly excentric 
positions of their apical discs, in the great 
width (even exaggerated in rostratus) of the 
poriferous as compared with the interporife- 
rous portions of their ambulacral areas, and in the nature of the con- 
jugating gAoves ^of their pore pairs, these being uniformly hori- 
zontal (i.e., parallel to the ambitus) instead of being curved as in 
the figures of so many western types. The petals also always end 
well above the margin, and except in alveolaim- abruptly ; they are 
also invariably equal o. sub-equal in each pair. 

There is, however, an apparent tendency in these Indian types 
to modify certain details in successive zones ^ : 

(^/) Thus, if we examine the propoition of petal widtii -measured, 
for uniformity, in the middle of the petal— to total length 
of the test, we find it to be as follows : 


Ilanikot. 

Laki. 

Khirthar. 

10*4 per cent., sindensis 

14-5 per cent., alveolcUus . 

1G*5 per cent., pinguia. 

9-9 per cent., sp. 

15-0 per cent., pilgrimi 

14*6 per cent., rostratus. 

12*3 per cent., declivia 

.... 

16-6 per cent., galerua. 


^ I follow the Htidtigraphio placing of Duncan and Sladen's speoios as given by 
Vredenburg, 7?ec., (hoi. 8ui9. Ind», Vol. XXXIV, pp. 187, 188, 190 and 104. 
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(i) Measuring the lengths of anterior, and posterior lateral, 
petals, we find the latter to exceed by the following 
proportions : — 

Ranikot. Laki. Khirthar. 

17 per cent, , . 10 per cent., alrcoki/fw . 11 per cent., p»n^t^ 

13 per cent., pilgrimi . 5 per cent., roatrahu. 

8 per cent, galerua, 

[c) The relative heights of the tests, in ratio to their total 
lengths, are as follows 

Ranikot. Laki. Khirthar. 

44 per cent, aindensia , . 01 per cent, alveolatus , 68 per cent, pinguis, 

47 per cent, sp. . . . 64 per cent, piZ^rimt , 60 per cent , 

44 per cent. , (iccKvw . . .... 67 per cent., 

There ia thus, to< 5 a‘th(*r with the family resemblance between the 
Indian types, an apparent general tendency (a) to increa^f^ the pro- 
portion of petal width, (h) to level up the petal lengths, and (r) to 
increase the relative height of the shell. ^ It is true that these results 
are bas(Kl on the examination of only a very .limited number of 
species. It is also true that discrepancies exist ; thus rostratvs 
is backward in (a) and (r) but advanced even for its stage in (h), 
while alveolatus is very advanced in respect of (c), but the general 
tendency does seem to exist, nevertheless. 

It is Intel esting, therefore, to note that the proportions of warthi 
are in tlu'se respects as follows : — (a) 13*5 per cent., (b) 15 per cent., 
(c) 51 per cent. Thus although the horizon from which it came 
IS not recorded, the proportions of tvarihi seem to indicate, in all 
thre(‘ re'^pects, that it belongs to the Laki stage. This, too, is 
probably the case ; for as warthi was found near Jutana, the 
likelihood is that it came from the Eocene rocks in that vicinity, 

^ ]t will bo noticed that the tendency ifl, in each case, to de-spcciah’se thety]c. 
This may possibly bo analogous to the partial dc-ppecialisation of other types — e.g. the 
uncoiling of Ammonites — prior to thoir extinction. It will bo remembered that Conocly- 
pena does not seem to have survived the Eooene. 
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and these seem to be limited to the Nummulitio limestone of the 
Punjab Salt Range, which I believe to be of Laki age. Thus I agree 
with Mr. Pinfold in thinking that this limestone is of infra-Khirthar 
character, 1 since I have found it capped, on the flanks of the 
Nilawan Ravine, by fossiliferous outliers of Laki clays. Dr. Pascoe 
s apparently also of the same opinion, as he classes this limestone 
as “Lower Nummulitic’’ and “Hill Limestone,” i.e.y infra-Khirthar.® 
Throughout the Punjab Salt Range, too, including exposures at 
Jutana and in the Nilawan Ravine, this limestone seema to be 
underlain by gypseous beds with coaly layers, which seem to 
correspond to the “ Meting Shales ” {cj. Mem., Geol, Surv. Ind., Vol. 
XIV, pp. 105, 138, 142, 192, etc.). Besides this, the limestone 
itself IS characterised by the locally abundant presericb of “ large ” 
gastropoda, bivalves and echinoderms, together with Orbitolites 
and Alvrolmcc (ibid, pp. 09, 100, etc.) All these are very definite 
indications that the Salt Range Nummulitic limestone corresponds 
to the mid-Laki “ Alveolina Limestone.” The great size of warlhi 
also agrees well enough with its derivation from a horizon which 
has produced so many other largo species, e.g., G. piligrimi 
Ceritimm gigmUeum, Lucina gigantea, etc. 

It seems, therefore, that C. pilgrimi certainly, and C. warlhi 
almost certainly, must bo regarded as characterising the Alveolina 
liimestone level of the Indian Laki series. There are thus now 
three known species of this genus attributable to each of the three 
great Indian Eocene stages. 


^ Her., (Jeol. Surv, Ind., Vol. XLIX, p. 160. 

2 Mem., Geol. Surv, Ind., Vol. XL, Pt. 3, pp. 343-344^ 


EXPLANATION OF PLATES. 

Plate 25, Fig. 1 . — Conoclypeus pilyrimi (G. S I. Kog. No. 3422). Longitudinal 
profile of the tout, soon from the right. Half size. 

„ „ 2. (6. S. I. Reg. No. 3421).— Tlio same, soon from tholoft. Half 

size. 

„ „ 3. (G. 8. I. Reg. No. 3420).— Tho same, seen from the rear. 

Half size. 

„ „ 4. (G. S. I. Reg. No. 3417).— Abactinal view of tho same 

specirnon. Half sizo. 

„ „ 6. (G. 8. I. Reg. No. 3419). — Actinal view of another specimen. 

Half size. 
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Plate 25, Fi^?. 6. (G. 8. I. Reg. No. 1262). — Actinal view of a young Hpocimen. 
Half size. 

„ 26 „ 1. (6. 8. I. Reg. No. .‘5418). — Abactinal view of another sped-* 

men, to show shape of apical disc. Magnified ij. 

„ „ 2. (G. 8. I. Rog. No. 12.5.*!).- Abactinal view of another speci- 

men, tcj show iiriporf orate liins round genital pores. 
Nat. size. 

„ ,, y. (G. 8. 1. Reg. No. 11426). — Conochjpeua warthi. Longitudinal 

profile of the test, seen from the right. Half size. 

,, ,, 4. (G. 8. I. Reg. No. 3426). —The same, soon from the roar. 

Half size. 

„ ,, 6. (G. S. I. Reg. No. 3424). — Abactinal view of the same. Half 

size. 

„ „ 6. (G. 8. 1, Reg. No. 3423).--Actina] view of the same. Half 

size. 
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MISCELLANEOUS NOTE. 

Ornament of heated Talc from Mohenjo Daro. 

Tlu‘ spociint'ii lu'roin dosoiibcd was submit ted for examination by the 
Archa^olofrieal Survt'V, who obtained it from the excavations at Mohenjo- 
Daio ill the Indus \'all(*y. It is a broken fraj^ment of what was originally 
a hollow eirele, of the nature of a bangle, with a comparatively small in- 
ternal diameter, probably of aliout 7 to tScms.,and a depth of about 4 cms. 
Tilt* fragment rc'cidved was a segnnmt about 5 cms. in hnigth; the maximum 
thickn(“'S was about I -5 cms., tajicring to th(‘ toj) and liottom by curvature of 
th(' ()iit(‘r suiface. Tiie inner surface was smooth ; tlie outer surface had on it 
a [jattern in reliid consisting of [lairs of circles and trefoils. The fragment 
had tract iiiM'd at points when' small circular holes pierced it from the out- 
side to th(‘ inside, th(‘ hoh's bidiig directed towards the centre of the circle. 

T1i(T(‘ was evidence that the pattern had been carved and not moulded, 
as th(‘n* wen' signs of the cutting tool having slipped in a few places. 

The mat(‘rial had an irregular fracture, a s])ecific gravity of 2*75 and a 
hardness of aliout b. Under the microscope a thin section proved to be 
si'ini-transpareut with fairly high relief, while a few grains irregularly 
disposed show(‘d high polarization colours. There apjieared to be an 
ill-(letiu(‘d cleavage and the outward ajipearance somewhat resembled 
lels])ar ; the •cli'avage, however, was not sufficiently distinct, and the 
sjjcciiic gravity and the refractive index were too high. 

As no decision coidd be arrived at by physieal and optical tests, a 
small fragment was broken off in such a way as not to damage the carving, 
and was analysed with the following result : 

SiOg . 02*87 per cent. 

313 per cent. 

CaO traces. 

MgO 32-57 i)er cent. 


98*67 


There was not sutticient material to allow (h‘t(*rinination of the moisture; 
SOUK' is present but the amount lies well within the 1’43 per cent, available 
in the above analysis. 

The analysis corresponds very closely with the composition of talc, the 
only factor against it being the hardness. A piece of ordinary Indian steatite 
was, therefore, subjected to a temperature of II tW (k for half an hour in the 
blow burner and was found to have acquired a hardness of approximately G. 
It had lost the slightly grey, greasy look of the original material and was pure 
white with an irreguhir fracture resembling the spccim(*n under investiga- 
tion. A microscope slide was cut of this heated talc and its appearance 
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closely resembled that of the specimen under investigation. The only 
difference between the two slides was that it was impossible to cut the 
control section quite so thin before it began to break up. 

It therefore appears evident that the Mohenjo^Daro specimen had been 
carved out of natural steatite in the first instance and had then been sub- 
jected to a high temperature which induced upon it the high hardness of 6. 
This most interesting case shows the high degree of technical knowledge and 
skill among this ancient civilization, the date of the city of Mohen-jo-Daro. 
from which the specimen was recovered having been placed at about the 
third millennium B. C. 


G. V. HOBSON. 
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FIG 1 WEST END OF QUARTZITE RIDGE IN GORGE SOUTH OF UNDHANIA 
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FIG 2. GENERAL VIEW OF PANI MINE FROM THE NORTH-WEST. 
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CONOCLYPEUS 

(All half natuial size exceot fi^s 1 d 2} 




Cobaitite lOid danatit^ frum iltietn mitiea^ Aajpni^a; mth moHtks on Jnipatin 
(Syepouto). Ziuc^orb (Smithaouita aad itloude) with baryUa in Kamul 
Mauiaa. Mud eruj^tioii lu laiaud oi Cheduba. 

^'utL 3 {out of Ariiesiaa bonuga in India. Ohgoclube gianito at Wanglu on jSutiej. 

X^oith-Weat Himalayas. Fisb-plata from Siwaliks. PaleoDotological works liom' 
Uaaariba^ and Lobardagga diatncts. Fossil carnivora from biwauk hiUa. 

i^art Umucation of geological nomenclature and cartography. Geology of Atvali 
legion^ central and eastern. Native antimony obtained at Pulo Obiu, near iSingapoi«. 
lurgite from duggiapett, Kistiiah District, and zinc carbonate from Karnul, Madras. 
Section from Dalbousio to Pangi, vid Sacb Pass. South Kewah Gondwana basin, 
bubmerged forest on Bombay Island. 

VoL. XV, 1882. 

Poit 1 (ou/ of pnni ) — Annual lepoit foi 1 ^ 1 . Geology oi Noith West Ka’shirm and 
Kliagan. Gondwana labyiinthodonts (biwahk and Jamna mammals). Geology of 
Dalhousie, North-West Himalaya. Palm leaves iiom (leitiary) Murree and Kasau4. 
bed.s 111 India. Indosmine irom Nua-Dihing rivei. Upper Assam, and Platinum fiom" 
Gliutia Nagpur. On (1) copper mine near longri mil, Darjiling distiict; (2) arsenical 
pyrites m same neighbouihood : (3j kaolin at Darjihug. Analyses oi coal and iire-clay 
liom Makum coal-lields, Upper Assam. Experiments on coal of Pmd Dadun Khan, 
•Salt-range, with leteience to pioduction of gas, made April ^tb, 188i. Iriteinatiouai 
Uongicss ol Bolugiid. 

^art S {out of print ). — Geology of Tiavaa<^ie btate. WarkiUi beds and reported assc- 
ciated deposilb at t^uiloii, in Iravaucoic. bivi.ilik and Nailiada io.'t&ils. C/oai-Oeaiing 
rocks ol Uppci Ilei and Mand nveis in Western Ghutia Nagpur. Pench river coal 
held in Chhindwaia district. Central Piovmces. Boring fur cool at Kngbem, Bniisb 
liuima. Sapphiies m North-Westeiu Himalaya. Eiuption oi mud volcanoes in 
i )ie(Juba 

Patt 3, -Cual oi M<K.h (Mucli) m Bolan Paba, and of Sharigh on Haniai route between 
Stbi and Quetta. Crystals ot stilbite it urn Westeta Ghats, Bombay Traps of 
Duuuig and Mandi m Noith-Wostcin Himalayub. Conne.\ion between Hazara and 
Kashmir aorieb* Umaiia coal liold (South Rowah Gondwana basin). Daianggiii 
coal holds, Garo Hills, Assam. Coal in Myanoung division. Henzada district. 

Patt If. {out of print) — Gold-heldb oi Mysoie. Borings tui coal ai Beddadaaol, Godavari 
JibLrut, uul87^ Supposed oauncnce of coal on Kustna 

. Vor. XVI, 1883. 

Pajl /.—Annual lopoit tor 1882. Kichthofenia Kays (Anomia Lawrenbiana, Koninck). 
urology ot booth 1 lavanroic Goology ot Chambii. Basaltb of Bombay 

J*ott 2 (out of print ). — Synopsis ut fobsii veitebiata of India. Bijoii Labyiiotbocloot 
Skiill of liippr ihiiiuni antiiopinum. Iron oiob, and hubfudiary iiiateiials tor inanu 
factuie of iron, in noi th-eabtern pait of Jabalpur distnct. Latoiite and other manga- 
nese oie occuirmg at Gosulpore, Jabalpur dibtnct. Umaiia coal-held 
S Miciobcopic stiucture ot sonio Dalbousio jockb. Lavas of Aden. Probable 
uLcuiionco ot Siwalik strata in Chima and Japan. Mastodon angustiden m India, 
riuveise between Almora and Mussooiee. Cietaceoub coal-measuies at Boisors, in 
Khasia Hills, near Laour, in by Ihot, 

Pari 4 {out of 71 /ini).— Palseontologicai notes Horn DolLongauj nnd Hutar ooal-helds u* 
oUota Nagpur. Altered basalts oi Ualhousie region 111 North-Weslcni HiJiiaiayab. 
xVlicroscopio structure of some bub-Hunalaynn loi ks of teitiaiy ago Geology or 
Jaunsar and Lower Himalayas. TiaveibO through Eastern Kbasia, Jamtia^ and 
Noith ( mhai Mill'i Native lead hom Maulinam and iluonnie tioni the Andairiau 

jdands bieiy 1 niptioii tiom one ol the rnud ot 1 htdiil a 1‘iland, Aiakan 

Irrigation from wells in Noith WfiStorn Provinces and Oudh 

\o XVir, 1884 

/'fifl / — Annual icjioit )oi 1883 Nnkotl watii amlioiagi'j n mud brink-) (►f Nanakdi 
and Alleppy on Travanoore roast. Billa Surgam and other caves in Kurnool district. 
Geology of Chanui and Sihuida paift-tna'- ol (Jhamba. Lyttonui, W lageii, in Kuhn 
series of Kashmir. 

part i {out of pfrint ). — Earthquake of 31st December 1881. Microscopic structure ol 
some Himalayao granites and grici^sose granites. Choi coal ovploration. Re-dis- 
covery of fossils lu Siwahk beds. Mineral resources of Andaman Islands m neigh' 
bouiliood of J'oit Bliii Inleitittpiioan bod-, ti Dert.m and l.aiaime gioup in 
Western North Amcrh'a 

Part S {out of prwt).— Macroscopic structure of some Arvali rocks, bection Mong Indus 
from Pesnawav Vallc'y lo bait ramje. Bites for bming in Itaigarb-Hingir coal field 
(first notice). TAgnite near Baipore, Central Provinces, Turquoise mines of Nisbe 
pur, Khoiassan. Fiery eiuption fiom Minlwin mud vok^ino of Cheduba island, 
Arakan. Langrin coal-field. South Western Khasia Bills. Umaria coal-field. 
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Vuf/ 4 — (iooiogy of pai t of Gauga:>iiiaa |iargaaa of Britiab GarbwaL JUtMj aiKl m^ujiu 
imbedded lu gueibaose giauite ot i\oitb Weat Himalayas. Geology of Takbdn 
buloiinau baioul/i ivatoi uudioiages ol Xiavaucoio coast. Au/iierous sands of the 
bubaasiii iivei, rondicberry ligaiie, and phospbatic rocks at Musun. Hiila Burgam 
caves 

Voj Will, lUiO 

I'a/t I {out 0 / piuit) Aiiuaal leport lor lbb4 Louutiy betv/een biugdiem coal-field 
aud iCistua river Geoioguai sketch oi country between bmgareni coal-field and 
Hyderabad. Coal and limestone in Doigrung rivei near Golagbat Assam. Homo- 
u as, as iliii'iLiated lioin luuian xormatioiu. Aigiion neld notes. 

i‘art S — Fjssililoiuus senes in Lower Himalaya, Garhwal. Age oi Maodball series in 
Lowqi Himalaya. biv\uJik camel (Camelus Antiques, nobis ex halo, and Oaut. MS.). 
Geology GUamba i'robabiiity ol obtaining ;^ater by means ol artesian wells m 
pUius ol Gpper India AiLeaiau soutces in plains ol Uppei India. Geology of Aka 
Aiills. Alleged tendency ol Aiokan mud volcanoes to burst into eruption most 
iietjcenlG Uuiing ^aiiis Analyses ot phosphatic nodules and lock Irom Mussooree. 

^*att 0 {out o/ jiriuil- (icology ol Andaman islands ihud species ol Meiycopotaliius 
i'eicolation as afieded by iuncn«- riitbalU and Cbaiidpui meleoiiLes Oil-welis and 
will in ihayutmyo HistncL, liiunh iiuima Antimony deposits in Mauimain district* 
Kashiiiit eaiibquake ol DOth May 1885 Leugal caithquake ol 14th July 1885. 

iUni ^ [out oj j^Tint) Geciugical Moik in Chhaltingarh division of Centiai ihoMiices 
lieng&i airthquiko ol 14th July 1885 Kashinii earthquake of 50th May 1880 Lx 
lavatiuns >ti liiiia ii^uigam ca\6s Mepaulite. babetmahet meteorite 

VoL MX, 1880. 

tmt . - Amiiul lepotl for 1886 Intel national Geological Congress of Berlin. PalieOMic 
1 lb 111 Olue gioup ol balt-rango Correlation of Indian and Australian coal- 
In iiuig bails Aighaii and i^ersian bield notes Section tiom bimla to Wangtu, and 
pdiolngicU cbaiaitei ol AnphibolUes and QuaiU Diorites of Sutlej valley. 

Vuii. V (jui (>! pimt) Geology ot p^.ts ol Bellaiy and Anaulapur districtp. ueol gy of 
Upper Hi lung basin in biugpho HiUs Microscopic chaiaclers of eruptive rocks Iroiu 
Ceniial Himalayas. Mammalia of Kainul Caves Prospects of finding coal m West- 
ern IxAjputaiia Olive gioup ol bait i an Bouldoi beds ol bait-range Gondwana 
H nnoUxis 

PtH > {JUt oj inmi) -Geologic-il sketch of V i/agapatam district, Madi'is Geology of 
Mori hem .fesalmer Microscopic structure of Malani rocks of Arvah region Maianj 
khijidi ro| pci cn m BiUghat distiict, C P 

tuit 4 {out Of ynnt) Peiinh nn in lud i X*cbulouin oxploriiioii at Khatan Boring ni 
( lihaltLsgub coal fields iield notes from Atgbanistan . Mo 3, 'iurkistan Fieiy 
eiu|ti(m horn one oi the mud volcanoes ol C heduba Island, Arakan Nanunionthal 
atuolitc ‘\iial}sii- vi gold lifiu Me/a valley, Upper l^uiina 

V(L XX; 1887 

i*wt I /auui d lepoit ioi IojI lioidiiotes tiom Alghiinstan No 4, from Turkistan 
to Indu Pli>si il gtu'ogy oi West Biitish Garhwal, with notes on a route traverted 
lliough J iuiisar Lawai and 1 in (jarbwal. Geology of Garo Hills. Indian image- 
stones boundings recently tikeu off Barren island and Narcondam. Talcbir 
bouldei beds Analysis of Phospbatic Nodules from Salt-range^ Punjab. 
i - hoesii vertebrata of India Ecbinoidea of cretaceous senes of Lower Narbada 
Valle> indd notci No 5 to accompany geological sketch map of Afghanistan and 
North Labtein Khorassin Micioscopic stiuciure of Hajmahal and Deccan traps 
Holer lie of CKor ideutiU Olive senes in east with speckled sandstone in west 
of Sad range in Punjab 

VaH S itef in merit of Mr Medlicou J B MushketofTs Geolo^ of Russian Turkistan 
Ciystallme and metamarphic rocks of Lower Himalaya, Garhwal, and Eumaun, Sec 
tioo I 03 ology of Simla and Tutogh * Lalitpur * meteorite 

^art I {out of prtn*) - Points in Himalayan geolo^. Orystalluie and metamorphio rocks 
of lower Him ilaya, Garhwal, and Kumaon, Section 11. Iron industry of western 
portion of Raipur Notes on Upper Burma. Boring exploration in Chhattisgarh ooal- 
tields (Second notice) Pressure Metamorphism, with mferenoe to foliation of 
UirraUyan Oneissose Gianite Papers on Himalayan Geology and Microscopic 
P( rology 

VoL XXI, 1888 

i - \iinual lepoit foi 1887 Ciystallme and metaraornhio rocks of Lower Himalaya, 
Garhw.ii nnd Rumaim Section III Birds’-nest of Elephant Island, Mergui Archi- 
jielugo 1 xploi otion of JesaUner, with a View to discovery of coaL Facetted pebble 
from bo dider bed (' speckled sandstone *) of Mount Chel in Salt ranire, Punjab 
Nudolar oblaioea off Colombo. 
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Jhirt itwi of Wc^laaido Gold Medati Qeoicpcal fiocia^ oi tjondof^ 

IfilOS. Dharwar System in South India. Igneous rocks of Raiour aud fialagha^ 
Central Provinces. Saiigar Alarg and Mohowgale coal' holds, K.'isnrpir. 

Pari S (out of ;piint).--MaDgaiiesd Iron and Manganese Ores of Jabalpur. * The Carboni* 
t'erous Glacial Period.' Pre tertinry sedimentajy formation of Simla regiuii of Lowec 
Himalayas. 

Part ^ (out of print), — Indian fossil vertebrates. Geology of Nortb-’West Hjznelayak« 
Blown -sand rook sculpture. Nunimulites in Zanskar Mica traps from jbhraker and 
Itaniganj. 

VoL. XXII, 1889. 

Part I (out of print), — Annual report for 1888. Dhax war System in South India. Wajra 
Karur diamonds, and M. ('haper's allogod dis<*oveiy of diymonds in iieginatito. 
Generic position of so-called Plesiosaurus indicus. Flexible sandstone or Itacolumite, 
its natur^ mode of occurrenca In India, and cause of its flexibility. Siwalik and 
Narbada Ohelonia. 

Part S (out of print ), — Indian Steatite. Distorted pebbles in Siwalik conglomerate 
Carboniferous Glacial Period.^' Notes on Dr. W. Waagen’s “Carboniferous 
Glacial Period.*' Oil-flelda of Twingouiig and Berne, Burma. Gypsum of Nehal 
Niidi, Kumaun. Mateiials for pottery in neighbourhood of Jabalpur and Umaria. 

Part S (vat of print ). — Coal outcrops in Sharigh Valley, Baluchistan. Trilobitea in 
Neobolus beds of Salt-range. Goologfcal notes Clieira Pooujoe coul-lield, in Khasis 
Hills. Cobaltiferous Matt from Nepal. President of Geological Society of Loudon 
on luLernationai Geological Congress of 1888. 'lin-mining in Mergni difttrict. 

Pait 4 (out of -Land-tortoises of Siwaliks. Pelvis of a ruminant from SiwuUks. 

Assays from Sambhar Salt-Lake in Kajputana. Monganiferous iron and Manganese 
Ores of Jabalpur. Palagonite-bearing traps of K^jmahdl hills and Deccan. Tiu- 
smclting in Malay Peninsula. Provisional Index of Local Distribution of Important 
Minerals, Miscellaneous Minerals, Gem Stones and Quarry Stones in Indian Empire : 
Part 1. 

VoL. XXIII, 1890. 

Part 1 (out of print). — ^Annual report for 1^. Lakadong coal-flelds, Jaintla UiUs. 
Pectoial and pelvic girdles and skull of Indian Diejmodonts. Vertebrate remains 
from Nagpur distiict (with desciipiion of fish skull). Crystalline and metamorphic 
locke of Lower Himalayas, Garhwdl and Kumaou, Section IV. BUaives of Olive- 
group, SalU-range. Mud-banks of Travuncoie coasts. 

Part 2 (out of print ), — Petroleum explorations in Haruai district, Baluchistan. Sapphire 
Mine of Kashmir. Sc^^'posed Matrix of Diamond at Wajra Kaiur, Madras. Sonapet 
Gold-field. Field noto.s from Shan Kilhs (Upix'r Bmma). New species of Syringe 
osphaeridas. 

Part S [out of print). — Geology and Economic Kcsourcos of Country adjoining Sind-Pishin 
itaiiway I'etwecn Sliarigh and Spiritangi, Liid of comitry between it and Khattan 
Journey through India in 1688-89, by Dr. Johannes Wolther. Coal-fields of Lair 
ongao, Maosandram, and Mao-be-Jar-kar, in the Khasi Hills. -Indian Steatite. Pro- 
visional Index of Local Distribution of Important Minerals. Miscellaneous Mineral', 
Gem Stones, and Quarry Stones in Indian Kinpiio. 

Part Jf (out of pn’nf).— Geological sketch of Naini Tal ; with remarks on natural conditioi^ 
governing mountain slopes. Fossil Indian and Bones. Darjiling Coal between Liao 
and llainlhi riveis. Basic Eruptive Bocka of Kadapab 4rea, Deep Boniig fit 
Lucknow. Coal Seam of Dore Ravine, Hazara. 

VoL. XXIV, 1891. 

Pdfi If [aitf of punt ). — Geob)gu'.ll ski'tch of Naini Tal; With j-cin.jrk oh ri.ilui-al (ondilioiis 
ro-coiLsid creel theory of Origin and Ago of Salt-Mf.il, Gniphite in decomposed 
Gneiss (Laterite) in Ceylon. Glaciers of K.abiu, Pandim, etc. Salts of Sambhar 
liake in Bajpntana, and ‘Reh’ from Aligarh in North* Western Piovlnc^s. Analysit 
of Dolomite from Salt-range, Punjab. 

Part 2 (out of print ). — Oil near Moghal Kot, in Shernrii country, Suleiman HiUi. Mineral 
States. Reported Nams^ka Ruby-Mine in Mainglon State. Tourmaline (School) 
Mines in Mainglfin State. Salt-spring iumi* Bawgvo, Thibaw State. 

/’art S (out of print). — Boring in Daltongunj Coal-field. Palamow. D#»ath of Dr. P, 
Martin Duncan. Pyroxenic varieties or Gneiss and Scaix)lite-bearing Rooks. 

Ptut 4 [out of ptluf). — .MainTnalian Bonos fiom Mongolia. Daijiling ( <mI E \[)luni(ion. 
Geology and Mineral Resources of SiKkini. Rocki; from the Salt-range, Punjab. 

Vut. XXV, 1892. 

Part 1 (out of print). — Annual loport for 1893. Geology of Thai (!hoti41i and part ol 
Mari country. Petrological Notes on Boulder-bed of Salt-range, Punjab, Snb-rec^r 
and Recent Deposits of valley plains of Quetta, Pishin, and Dasht-i-Bedalot ; with 
appendices <»!i (>bimiaus Quetta; and Aitrsian w^ait-r nipjily of Qwrttci and Vishin. 

Part $ (out of print), — Geology of Saf^d Kdh. Jherria Coal-field. 
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Pait ? {(Hit of (li Indian Tv boffkiiiite. Oeological Slcf^tA of CQQ^trjT 

noith of Bhamo. Kt onomic ^osonices of Atnbor and Jade mixiM area in 'Dt>p«i^ 

Iro'i oirs and ]ioji ludustiie*) of Salem District, Kiobeokite in India^ Coal oa Oreat 
Teriasf»Piim Rnor, Lower Buima. 

/*(ut 4 {o If >/ fj.i/f)' Oii bjiringrt at Mogal Kot in Shhani Hills. Mineral Oil from 
Suleiman iliils. New Ambei-like Resin in Burma. Triassio Deposita of Balt-rauga^ 

VoL XXVI, 1893, 

Par/ : {out of flint) — Annual lepoit for 1892. Central Himali^as. Jadeite in Upper 
P>u:rfia lluiraito, new Fossil Rosin fiom Upper Butina. FroBDWting Operationfi, 
Mergui District, 1891-92. 

Piut S {out of print) — Eaithquidvo in Edlucl.ista/i of 20th December 1802. Burmite, new 
rmbcr-liko fossils from Tfppci Burma. Alluvial deposits and Subterranean water- 
supply of Rangoon. 

Pa/t i {out of print) — Coology of Sberani Dills Caiboniferoufl Fossils from Tenesserira. 
Boiing a1 ('liandi ringore (arauitc lu Tavoy and Mergui. 

[out of /jrint) — Ceology of country botwmi Chappar Rift and Harnai in Balu- 
chistan. Geology of part of 'JVuasscriin Valley with special reference to Ten<Uu- 
Karaapying L^oal field. Magnetite containing Manganese and Alumina. Hislopite, 

VoT. XXVII, 1894. 

Pari 1 (out of print),- Annual import for 1893. Bhaganwala Coal-field, Salt-range, 
Punjab. 

Part S (out of yirm/). —PeliolGuni from Biuma. Singareni Coal-field, Hyderabad (Deccan), 
tliilxna l.uud«.lip, Gailiwal. 

Part S [out of prinf).---Cdmbiian Forinatiuii of Eastcin Salt-range. Giridih (Karharbari) 
Coal licld?. Chipped (.') Flints in Upper Miocene of Burma. VeUtea Schmideliana. 
Clicmn , .111(1 Ibovclatt's gi.iii.Hd, Sow. sp.. in Tertiary Formation of India and 
Burma. 

Part j [out of p) ini). —Geology of Wuntho in Upper Burma. Echinoids from Upper 
Crolaceouh System of Brdiichihtaii Highly Pbosphatic Mica Peridotitos intrusive in 
Lov\er Gondwuna Rocks, gf Bengal. Mica-ICyperfathene-Hornblonde Peridptite in 
Bengal 

VuL XXVni, 1895 

Pffj/ 1 . — 'Annual report for 1894 (Jrctaceous Foimatiou of Pondicherry. Early aUusiot) 
to Ban on Iblnnd. BibUogiaphy of Baiieii Island and Naicondam from 1884 to 1804. 

Pfiit J [out oj pnnt) K ut'Miu B» t k-* (>t N>ul})cj'i India .iiid geograplvcol conditions 
during later cietaceoua times Expeiimoiital Ihning for Petroleum at Sukkur from 
October 3893 to Maich 18% T^rtiaiy sv^iem in Burma • 

Pait 3 -Jadoit and otJior rocks, from Tammaw in Up[)cr Burma. Geology of Tochi 
V.difij Lown) (J jidwanas tn Aigaitina. 

PoU jf [out of pnnL) (^neci ibtd.s (d (bMdili (Kuiburbaiee) Coal-field and then 

Ckmtract Jslfects Vindhjftu tern Muith of Sone and their relation to so-called 
liowir Vuidhv.i i** Jjowci VnidUvan ajo.i of Sonc Valley. Tertiary system in Burma. 

^ VoL. XAJX, 189b. 

Port t . — Annual foi 1890. AcicuJ.u iiidn ions in Indian Garnets. Origin and 

Gro.vtli ot ()l4Jiri''tfl .mil o[ Rim Alu roj^egmatitu uitergiowths in Pyroxenic rocks. 

Pntf • {ovi (ft joniP I'ltt I 111 I H*(l fid dciivMl rjiiii' rdls ol Chalk (Magnesite) hills, 

and othoj Uf.iht'Cs noai *Salcm, Mi has Coiundum localities in Salem and Coim- 
batore districts, ALidias OnruiKhnn and Kyariite lu Manbhum district, Beugal. 
Aiuicnt Gcogiaphy of '* Goudwana land.” Notes. 

lot o. Jg'ieon-i Jtocks fioni the T’ochi A.illfy, Ncitts. 

Part ff [out of p/i/tf) Sie.ititc iniiif'., Minbu distind, Buuii.*, Lower Vindhyan (Snb- 
Kaimui) urea of vSonr Valley, Rewali. Notes. 

VoL. XXX, 1897. 

f (it 1 ^Jmudl lojxuf f'fi R Ob N<*rjtc .tud a^viciated P»ribic Dykes and Lava-flows in 
) ^iii 1.1.-, finht (iemis VcitebMiia. On Glossopleris and Vertebrarla. 

Poit i (hi*(a((‘oir Deposit-, uf Ponchefu'rn Note 

Poll ? {out if pTH(t] — V[ stiiiotuie in igneous dyke, Ohvine-nurite dykes at Coonoor. 
Kxiavat) *1 tor loruijdum near P.ihikod, SnloM Disrrift. Ocnirrciue of Coal ;it 
l^alina in ihkanir. Geological specimens collected by Afghan-Baluch Boundary 

V >iinms'ioii of ICyfi 

Pmt If (out of print) — ISem.'ible fiom .UghamsUn Quaj Iz-barylos rock in Salem district, 
Med.-i*, Presidency. Woin femur of Hippopotamus irra^adicus, Caut. and Falc*, 
from Lower Pliocene of Burma, Supposed coal at Jaintia, Baxa Puars. PercuMion 
Figines on mu as. Notes 

VoL. XXXI, 1904 

/\iti J {o,if of pnnt ) — PiefHtoiy Notne. Copper oie near Knmai, Darjeeling district 
Zevvau neds in Vihi d jtrid Kashmir Coal deposits of Taa KheJ, Miaiiwali district, 
Punjab Um-Rileng coal-beds, Assnm S.ippliinnp bearing rock from Vlaagapatam 
Distnrt Miseollanoous Notes. Assays, 


14 



I9^iji>j|l|t^ of tl);<Mi#m 


SIjFj ^ ^Bfflrav^.W^5Ai4 Oft ihet f9JL$3hjJilf of ifttijucfQcilftff lft<Mi#m 

Jfl^an BaiJv^y Cqliiahaa. ^lih stoj^anUry 
_ pirwm Stijv^y of l^dia/ Mwc<aita»eou».4ioteH. ^ ^ f ^ 

/’(z/i 3 (m«j of Up^-^ Pal^pifoio faj^ftfttion« fit Euwuia. Gladotion oad Hwtorv 

of Bind Yalloyz HaloirHw ift Trias of Balocldfttaa, deology atid Mineral Bmon^ 
ot ^la^^bhnnj. Misce&antjoaa' Kotos. 

Part I (^ pr/n^J^-r-doology of Ojijpor Asisiim. Aurifertnis Occurrences of AdSaui. 
Cufkms occtirrtooo of JSlcapolife from Madias Presidency. Miscellancotts 
IndoJC. 


V<XL XXXn, 1005. 

Pari ^.'-‘-Roview pf Mineral piodaotion of ^dta during 1896-1903. 

Pari ^ (out of ^i;)f).^*-(Tenerat rejKirt/, Ajuil 1903 to U«h ember 1904. Geology of Pro- 
vinces of Tseng and t) in Tibet. Bao:rita in India. Miscefianeons Notes. 

Part 3>-^{out of ^«w/),-r'Anthra<*QlithK* Fainia from 8ubAUi>iii Gorge, Ahbam, Elnphas 
AntiqudB (Naraadicus} in Godavari Alluvium. Triaaalc Fauna of Tropites T-imebtons 
of Byans. 4'mHvgwiite m Kashmir. Miscellaneoirt Noies. 

Pari Obituary notices of H. B. Medlioott and W. T HI, in ford. Kaiigra Earthquake 
of 4th April ld05. Index to Volume XXXII. 


voL. XXX nr, looe. 

Part 1 (out of prinf).— Mineral Production of India during 1904. Pleistccene Mover ^nt 
in Indian reninnuU. Recent Chaa^ in Courso of Nam tu River, Northern »han 
States. Natdral Bndge in Goktcik Gorge, (h'ology and Mineral Resources of Narnaul 
District (Patiala State). Miscellaneous Notes 

Pdit Genoial lepoift for 1903. Lashio Coaldield, Northern Shari State’?. Namma. 
Maiisang and Man-solo r()dhfiolds. Nuitheiu SImn States, Burma. Misoellaneoiis 
Nolen 

Part S {out of print ), — Petrology and Manganese-ore Deposits of Sf uwr T.' sil, Chhind- 
wara district. Central Provinces. Geology of part of valley of Kannan River in 
Nagpur and Chhind wara districts, Central Provinces. l^fruganiU from Sandur Hills. 
Misrellancoufl Notes 

Part 4 . — {out of print ), — Composition and Quality of Indian Couls. Classification of the 
Viudhyan System- Geology of State of Panna with reference to the Diamond- 
bearing Depoids. Jnaoj to Volnmo XXXIII. 


VoL XXXIV, 190f 

Pan 1 {out of prtnf).- -Fossils from Haloritcs Limestone of Barabanag Cliff, Kuinaon. 
Dpper Triasslc Fauna from Pishm District, Baluchistan. Geology of portion ol 
Bhutan. Coal Occun’ences in Foot hills of Bhotan. Dandli Coal-fi^d ; Coel outcrops 
in Kotli Tehsil of Jammu Stnte Misccllaueona Notes. 

Part !? {out of "print}.- at production of India during 1905. NummulJtes Douvillei, 

With remarks on, Xonal Distribution of Indian Numniofitos. Auriferous Tracts fn 
Southern India. Abapdonment of rolliorjes at Warora, Central Piovinoes. Mis- 
tollnnecnis Notes. 

Part S {out of print ). — Explosion Craters in I>ower Chindwin District, Burma. Lirvag of 
Pavagad HiiL QibbsHe ivith Manganose-ore from Talevadi, Belgaum district, and 
Qibbsiie from BhakowH, Saiara District. Classilication of Tertihry Syatem in Sind 
?vith reference to Zonal distribution of Eocene Erhinoid^a, 

Part 4 {out 0 / print),--Jaipiir eUd Nasira Coal-fields, Uppei* Assam. Makum Coal-field^ 
i)el^\cen Tirap and Namdang Streams. Kobat Anncline, near Seiktein, Myinjyrap 
district, Upper Burmith Asymmetry of Yenangyat-Singo Anticline, Upper Barm* 
Northern part of Owegvo Anticline, Myingyan DirtHet, Upper Burma Breyrila 
Multi tuberculata, from Nari of Baluchistan and Sind. Index to Volume XXXIV 

Vfit. XXXV, 1907. 

Part 1 of prtar).--General report for 100$. Orthophragmina and Lepidooycima it* 
Num^MuBtic Series. Meteoric Shower ot 23nd Octohcj 1903 nt Dok.ulu and neigh 
bouthood, Dacca district. 

Part t.— ^Indian Aerolites^ Brine-wolk at Bawgyo, Northern Shan States. Oold-beanng 
Deposite ol Loi Twansf, Shan Stalea. Physa Prinaepii in Meestrichtian strata qf 
Balucbistau. Mi%^llanoous Notes, 

Part PreUmina’iTr aurvey of certain Glaciers in North* Wo'it Himalaya. B. — Notes on 
certain Glttders in N;^Hh‘W«aL Kashmir. ^ 

Part X— Prdimiftsry survey of certidft Gdaofors in North-Wost IXimaWa. B. — Noioe on 
, oektalft OlwSia in IiWdl- O.-^Note^ WV wfaiu GUciors m Kumson. Xpdex to 
VolBme XXXV. - T • 
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voL. XXXVI, iw-oa 

Paxi 1 (out of print). — Petiological Study of E^ks from liiU tfacU, 

Aladrafi Preaidoiicy NepnelitiO Syenites from hill tract#, 

Madras Presidency. Stratigraphical Position of Gangamojptoris Beda of Kaj|ihiniir> 
Volcanic outburst of Late Tertiary Age in South Haeuwi, K. Sh4li StatiA* 
suideo fiom Pugti Hills, Baluchistan Permo-Carbonifarou# Plant# from KaAmx^ 

f^dtf J - Mincj.il riodtution of India dunng 1906. AmmoniteB of Bagh Beds- Miscella- 
neous Notes. 

Po?t 3.~ Manno fossils m Ycnaugyaung oil-fiold, Upper Burma. Freshwater sh^s of 
genus Batissa in Yenangyaung oil-field, Upper Burma, New S^i#a of Denchro- 
phyllia fiom Upper Miocene of Burma.' Structure and age of Taungth# hills, 
Myingyan district, Upper Burma. Fossils from Sedimentary «uck# of Oman (Arabia) 
Rubies in Kachin hi’ls, Upper Burma. Cretaceous Oroiioid## of India. Fwu 
Calcutta Karthquakes of 1906. Misccllaiieotts Notes. 

Part Jf . — Ps udo Fucoids from P.’b sandstone# at Port Munro, and from Vimjfiyan 
seties Jadeice in Kachin Hills, Upper Biiuria. Wetchok-Yedwet Pegu ouierop, 
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Psiiomilane and Coronadite. Ocean once of Wolfram in Nagpur district. Central 
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Voi,. XXXVII, 1908-09. 

Part t (out of print ). — Gciioral reiiort for 1907. Mineral Production of India during 
1907. Occurrence of striated boulders in Blaini formation of Simla. MisceUaneoos 
Notes. 
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VoL XXXYUI, 1909-10. 
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Vor., XL, 1910. 

Pa t /. — Pro-('Brboniferous Life- Provinces Lakes of Salt Range in the Punjab. Preli- 
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fiikkim New Mammalian Genera and Specie# from Teriiaries of India, 
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t Hit ; -Alimj Sh.ile imd Alum Maiiulficture Kal.ib.igh, Mianwati difiti’irt, Puujali. (*oal 
fields in Noi lli-Fastein Assam. Sedimontaiy Deposition of Oil. Miscellaneous 
Not»s Index to Volume XI 4 . 
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Idcutny (if Ostiea Piomcnais, Notdling, from Pagu Bystem of Burma and Ostrea 
DikitdKma Fk bwdld, from Mio(eno of Eiirojie. Mr, T. B. Blyth Mi^eUunepus 
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Constitution ot the GlaaoOnite and Oeladouite. Palagonite-bearing Doleriie from 
Nagpur. 

Part 4 . — ^FosmIos Cietac^s cl© rAfg}jrtni->t.wi. Frfs.ds dii K.ulimii ot dos Pamns Addi- 
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I'" il EJiiiuudc 1 of K i( li .itid K.iityw.ii , b^ Dimeau, Sladen and 
Blaiiford. 

(Slu Xlir j-'S^LT-PANCE I’OSSJPS, /■// WILLIAM WAAGEN, Ph.P. 

ProdiKtus Liiutslonu Group : Vol. I, Pt. 1 (1879j. Pisces, Cephalopoda, pp. 72, pis. b. 

* ,, ,, ,2 (bihliojiod.i and bupplcment to nt. 1, 

pp. Ill (73 — 183), pis. 10 (1 double), (vn — 

xvi), 

„ „ ,, 3 (1881). Pelecypoda, pp. 344 (185-328), pis. 

8 (x\ii— xxiv). 

,, „ ,, „ 4 (1882^6). Brachiopoda, pp. 442 (329—770), 

])]s C)2 \ V- Kxxvi) 

„ „ ,, „ 5 (1885). Biyozoa — Annelida' — Ecbmodermat.i, 

pp. 64 (771 — 834), pis. 10 (Ixxxvii— xcvi) 

„ „ „ „ 6 (lb«6). CoelenteraU. pp 90 (835—924), pis 

20 (\CM1 VWi). 

,, ,, 7 (1887) < lent Grata, Protozoa, pp. 74 (925- 

998) jds. 12 (ewii cxwiii). 

In lin,i ilx { fiitilo 1 1(01 due \«'l II ))t I* I IROrO Pisu's “ AiiinioiiLide.i, 

P|) ,/’] ]tl lO {"in' it print) 

Geolngical Result-. : Vol JV, pt. 1 (1889), pp. 1—88, pis 4 {out of print). 

(1803) pp. h9--242, pis. 8 


(wSlr. XV.) -HIMALAYAN FOSSILS. 

D])]^ei tii.issio and liasR’c faimu of the exotic blocks of Malla Johar in the Bhot Mahal 
of human \ : Voi. I, pt. 1 (1908), pp 100, pis. 16 (1 double), by Dr. C. Diener. 
Xntbiacoblbic Enssils of Kashmir and Spiti : Vol I, pt. 2 (1899), pji. 96, pis. 8, by Di 
C. Dn'iier. 

M'lie PeTijioearbonifeious Fauna of Cliitichun No. I : Vol. I, pt. 3 (1897), pp. 105, pis. 13, 
bv Dr. C Dierier 

97uj Peiniian k'o'^sils of the Productas Shales of ICumaon and Garhwal : Vol I, pt. 4 
(189/), pp ‘>'1, pis. 5, by Dr. C. Diener. 

1’Jie Poiniian Fossils of the Central Himalayas : Vol. I, pt. 5 H903), pp. 204, pis. 10, by 
Dr C Diener. 

1 lie Cephalopoda of the Lower Trias : Vol. II, pt. 1 (1897), pp. 182, pis. 23, by Dr. C. 

I euer 

The Cephalopoda of the Muschelkalk : Vol. II, pt. 2 (3895), pp. 118, pis. 31, by Dr. C. 

1 er 

Upper Tiiassic Cephalopoda Faunse of the Himalaya: Vol. Ill, pt. 1 (1899), pp. 167, 
];U "^2 by Di K von Mojsisovics. 

Trias Braclnopoda and Lam elli branch! at a : Vol. Ill, pt. 2 (1899), pp. 76, pis. 12 (2 
d(Mible), by Aloxhuder Bittner. 
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The Fauna of the Wpiti fcihalos : Vol. IV. Cephalopoda : Fasc. J pp 13i>, pLs. J8; 

Fasc. 2 (1910), pp. 133—306, pk. 47 (2 double) ; Faj>c. 3 {lOlOj, pp. 307 3fl5. pla 32 ; 

Dy Dr. V. Uhlig. Lamellibraiichiata and (Gastropoda : bji>c, 4 (1913), pp 39/ -^56, 

pis. 7 ; by Dr. K. Holdhaus. Additional Notes on the launa ot the ISpiii Shales: 

Fasc. 5 (1914), pp. 467—511^ pla. 4; by MisS Paula Steiger, Ph.D. 
rii8 Fauna of the Tropites-Limestono ot Byans ; Vol. V, Memoir No. I (19061, 
pp. 201, pis. 17 (1 double), by Dr. C. Diener. 

Ine Fauna of the Himalayan Muschelkalk : VoL V, Memoir No. 2 (19071, on l-IO, 
pis. 17 (2 double), by Dr. C. Diener. \ h PI- > 

Cadinic, Carnic and None faump of Spiti : Vol. V, Monioii Nn ^ (190H). ini. 137, ok 2^1 
(3 double), by Dr. C. Diener. ; ' 

l..owcr Triassic Cephalopoda from Spili, Malla Johar .lud hy.ios ; Vol.' VI, Moinoir, 
No. I pp. 186, pis. 31, by Drs. A. von Krafi and C. Dioncr. 

The Fauna of the Traumatocrinus Limestone of Painkhanda ; Vol. VI, Memoir No. 2 
(19u9), pp. 39, pla. 0, by Dr. C Diener. 

the Cambrian Fossils of Spiti : Vol. VXI, Memoir No. 1 (J910), pp. 70, pis. 6, by 
F. R. C. Reed. 

Ci’doviciHU and Siluiiaii fossils from the Centj.d llim.il.i>.j" Wil \Jl, iVlunoir No. 2 

(1912), pp. 160, pis. 2C, by F. R. 0. Reed. 


(Ser. XVL)— BALUCHISTAN FOSSILS, />y FlU'J Z NOI-yiLINO. Ph.J)., F.C S. 

'1 ho Fauna td the Kcllaway" oi .Mazar Unk : A ol I pi J I'l*- 

'I'lic Fauna ol tlio (Nroconuaii) Bclcrnnito Bods . \'ol I. pi. 2 (189/), pp 6, jds, 2. 

The Faima ol the Upper Ciolaccoua (Maestricht nni) IWmIs nt tlio Man Hills: Vol. I, 

pt. 3 (1897), pp. 79, pla. 23. 

The price fixed for these publications is foiii annas jk'i single plate, with a miriirniirii 

charge of Re. 1. 

(NEW SERIES.) 

'The Cambrian Fauna of the Eastern Sait>range : Vol. 1, Memoir 1 (1899)., pp. 14, pi. 1, 
by K. Redlich. Price 1 Re. 

Notes on the Morphology of the Pelecypoda : Vol. I, Memoir 2 (1899), pp. 68, pis. 4, 
by Dr. Fritz Noetling. Price 1 Re. 4 As. 

Fauna of the Miocene Pjcls of Burma : Vol. I, Memoir 3 (1901), pp. 378, pJ.s. 25, by 
Dr. Frit/ Noetling. Price 6 Es. 4 As. (out of pnnt). 

Observations sur quoTqucs Plantes Fossiles des Lower Gondwanas : Vol. II, Memoir I 
(1902), pp. 39, pis. 7, by R. Zeiller. Price 1 Rc. 12 As. 

Penno-t^aiboiiiferous Plants and Vertebrates from Kashmir : Vol. II, Memoir No. 2 
(1905), pp. 13, pis, 3, by A. C, Seward and Dr. A. Smith Woodward. Price 1 Re. 

The Lower Palneozoic Fos.siLs of the Northcin Shan States, Upper Piiirma : Vol, IJ, 
Memoir No. 3 (1906), pp, 154, pis. 8, by F. U. C. Reed. Price 2 Ks. 

The Fauna of the Napeng Beds or the Ehaetic Beds of Upper Burma : Vol. II, Memoir 
No. 4 (1908), pp. jds, 9, by Miss M. Healey. Price 2 Rs. 4 As. 

The Devonian Faunas of the Northern Shan States : T®1. II, Memoir No. 5 (1908), 
pp. 183, pis. 20, by F. R. C. Reed. Price 5 Rs. 

The Mollusca of the Ranikot Series : Vol. Ill, Memoir No. 1 (1909), pp. xix, 83, pis. 8, 
1^ M. Cossman and G. Pissarro. Introduction, by E. W, Vredenburg. Price 2 Rs. 
The Brachiopoda of the Namyau Beds, Northern Shan States, Burma : Vol. Ill, Memoir 
No. 2 (1917), pp. 254, pis. 21, by »S. S, Buckman. Price 5 Rs. 4 As. 

On some Fish remains from the Beds of Dongargaon, Central Provinces: Vol. Ill, 
Memoir No. 3 (1908), pp. 6, pi. 1, by Dr. A. Smith Woodward. Price 1 Re. 
Anlhracolithic Fossils of the Shan States ; Vol. Ill, Memoir No. 4 (1911), pp. 74, pis. 7, 
by Dr. C. Diener. Price 1 Re. 32 As. 

The Fossil Giraffidae of India : Vol. TV, Memoir No. 1 (1911), pp. 29, pis. 5, by Dr. 
G. E. Pilgrim. Price 1 Re. 4 As. 

The Vertebrate Fauna of the Gaj Series in the Bugti Hills and the Punjab : Vol. IV, 
Memoir No. 2 (1912), pp. 83, pis. 30, ami map. 3y Dr. G. E. Pilgrim. Price 8 Rs. 
Lower Gondwana Plante from the Golabgarb Pass, Kashmir ; Vol. IV, Memo'T No. 3 
(1912), pp. 10, pis. 3, by A. C. Seward. Price 1 Re. 

Mesozoic Plants from Afghanistan and Afghan-Turkistan : Vol. TV, Memoir No. 4 
(1912), pp. 67, pis. 7 by A. C. Seward. Price 1 Re. 12 As. 

Triassic Faunee of Kashmir : Vol. V, Memoir No. 1 (1013), pp. 133, pis. 13, by Dr. C. 
Diener. Price 3 Rs. 4 As, 

The Anthracolithic Fauna of Kashmir, Kanaiir and Spiti : Vol. V, Memoir No. 2 
(1915), pp. pis. 11, by Dr. C. Diener. Price 2 Rs. 12 As. 

Le Cr4tac4 at TEoc^no dn Tibet Central ; Vol. V, Memoir No. 3 (1916), pp. 62, pis. 16. 
by Prof. Henri Douvill6. Price 4 Rs. 
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iSii'»plr'iiH ti<ary Mnnoir on NTow Ordovickiui and Silurian fossils frSm the Northern Shah 
* States : Vol VI, Memoir No. 1 (1916), pp. 98, pis. 12, by F. R. C. Reed. Price 3 Rs. 

Devonian l^'ossils from Chitral and the Pamirs : Vol. VI, Memoir No. 2 (1922), pp. 
136, pis. 16, by F. R. C. Reed. Price 4 Ks. 

Orflovicnin and Silurian Fossils from Yunnan : Vol. VI, Memoir No. 3 (1917), pp. 69, 
pis. 8, by F. R C. Reed. Price 2 Rs. 

Ujijier (’arboniferous Fossils from Chitral and the Pamirs : Vol. VI, Memoir No. 4 
(1926), pp. 154, pis. 10, by F. R. (\ Reed. Price 9 Rs. 13 As. 

Indian Gondwana Plants ; A Revision : Vol. VII, Memoir No. 1 (1920), pp. 41, pis. 7, 
by A. C. beward and H. Sahni. Price 1 Re. 12 As 

Tbo Lamrllibrqnchiata of the Eocene of Burma, Vol. VII, Memoir No. 2 (1923), pp. 24, 
pis. 1, by Dr. G. do P. Cotter. Priced Rs. 10 As. 

\ Ib'Mt'W nl ilio Goiius (lihuitui with dos(nplu)iis of .scvoral Species ; Vol. VII, Memoir 
No 3 (1927) ))[> 78. pis 32, by E Vi i‘<lenlnirg Pure 10 Rs. 5 As. 

An ineornplete skull of Dinothcrium with notes on the Indian forms : Vol. VII, Memoir 
No. 4 (1924), jip. 13, pis. 3, by R. W. Palmer. Price 1 Re. 2 As. 

(^ontiibutions to the Palopontology of Assam ; Vol. VIII, Memoir No. 1 (1923), pp. 73, 
pis. 4, by Erich Spengler. Price 5 Rs. 

"I’ho Anthracotheriidoe of the Dora Bugti deposits in Baluchistan : Vol. VIII, Memoir 
No. 2 (1924), pp. 59, pis. 7, by C. Forster Cooper. Price 4 Rs. 

The Pcrissodaclyla of the Eocene of Burma : Vol. VIII, Memoir No. 3 (1925), pp. 28 
pis. 2, hy Dr. G. E. Pilgrim. Price 1 Re. 9 As. 

I'lie Fossil vSuidte in India : Vol. VTIT, Memoir No, 4 (1926), pp. 65, pis. 20, by Dr. G. E. 
IMIgiiin. Pfiee 11 Rs 12 As 

Jn the Blake Collection of Ammonites from Kachh : Vol. IX, Memoir No. 1 (1924), 
ftp 29, by Jj. F. Spath. Price 12 As. 

IlcMsinij III’ the .Iiii.issK ('ephalopod Faiiriri ot Kai hli (Ciitcb) Part 1 : Vol. IX, Memoir 
No. 2 (1927) i.p. 71. pis. 7, by C F Spath Puce 4 Rs. 12 As. 

RoMsinii <if tin .liiiri SIC ( 'eplialopod Fann.i fioni Kaciili (Ciitc'h) Part 2 • Vol. JX, Memoir 
N<i 3 (/// lh( by C K. Spatli. 

Paltoozoic and Mesozoic Fossils from Yunnan : VoL X, Memoir No. 1 (in iht prew), 
by F. R. C. Reed. 

The iMollusra of tlie RariiUoi Senes (logidlier with some species from the Cardita 
Reaiirnanti beds : Vf>l X, Memoir- 2 (m tht by M. Cosbinann and G. Pissaror. 

Revised by the lat<‘ Mi. F. \iedenhing, witli an intioduetion and editorial notes 
by [)i. G. do IC Cottei 

Index to tho Genera and Species described in the Paliuontologia Indica, up to the year 
1891. I’lire I rupee. 

bes (‘ouches a Cardila Ile.iuriioidi dans b‘ Ib'louc Install : Vol. X, Memoir No 3 {irt the 
/r/evs), hy Plot lleiin DirllVllhs 

\ Siipplcim'iit lo Ihc Molina <» of tln‘ Ranikot Sciio^ Vo] \. Mcnnoii No. 4 [in thi 
hy F W. \'i edeiiiiin n cdiled with imles b\ Di (! d(’ Colter. 

Ib'visioiis ol Indi.iii Fossil Plane I (’oiiilerales (a Imjricssions and Incni.stations) : 

VI. [m tin ) by Pi of T, Sahiii. , 

'riie F.iiJiia of till' Va^loinei.dK Sl.ile Senes <d Kasliinii . Vol. \J1 [m the press), liy 
[I. S Ihoii 

I he Ai Imdac I vla ol (lie Foceiie (d Pninia . Vol Xlll (?w the press), by Dr. G. E. 
Pili^nrn. 

.\ Si vajnt liei ns Palate and othei Pinnate F(».ssils liom India . Vol. XIV (in tht press), 
hy Di t;. K Pilgnin ' ' ' 
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RECORDS OF THE GEOLOGICAL SURVEY OF INDIA. 

VoL. I, 1868. 

Part 1 {out of print). — Annual repnt for 7867. Coal-sesiins of Tawa vi‘ll<‘y. Toal in 
Qarrovt Hills. Ck>pper in Bundelkund. Meteorites. 

Part 3 {out of Coal-seams of neighbourhood of Chanda. Coal near 

Geological notes on Sui'at Collectorate. Cephalopodous f:iuna of Bouth Indian 
cretaceous deposits. Lead in Raipur district. Coal in Easteru Hemisphere 
Meteorites. 

Part 3 {out of print). — Gastropodous fauna of South Indian cretaceous deposits. Notes 
on route from Poona to Nagpur vid Ahmednuggur^ Jalua, Loonar, Yeotmahal, 
Mangali and Hinguughat. Agate-flake in pliocene (?) deposits of Upper Godaverj 
Boundary of Vindhyaii series in Kajputana. Meteorites. 

VoL. II, 1869. 

Part 1 (out of print). — ^Valley of Poorna river, West Berar. Kuddapah and Kuruool 
formations. Geological sketch of Shillong plateau. Gold in Singh bhooni, olo 
Wells at Hazareebagh, Meteorites. 

Part S {out of pr in Annual report for 1868. Pangshura tecta and other species of 
Chelonia from newer tertiary deposits of Nerbudda valley, iMetauiorpliic rocks of 
Bengal. 

^^(ut 3 (out of piint). — Geology of Kutch, Western India. Geology and physical geo- 
graphy of Nicobar Islands. 

Part i (out of print ). — Beds containing silicified wood in Eastern Promo, British Burma. 
Mincralo^ical statistics of Kumauii division. Coal-lieJd near Chanda. Lead in 
Uaipur district. Meteorites 

VoL. IIL 1870. 

Part i (out of print ). — Annual report for 1869. Geology of neighbourhood of Madras. 
Alluvial deposits of Irrawadi, contracted with those of Ganges. 

Part 2 (out of pnn^).~-Geology of Gwalior and vicinity. States at Chiteli, Kumaon. 
Lead vein near Chicholi, Raipur district. Wardha river coal-helds, Berar and 
(Central Provinces. Coal at Karba in Bilaspur district. 

iUnt ,i (out of pnnt). — Mohpaiii coal Held. Lead-oic at Slirn,inal)ad, Jabalpur di.slricl. 
Coal east of Clihattisgarh between Bilaspur and Ranchi. Petroleum in Burma. 
ReLroleum locality of Sudkal, near Futtiimig, west of Rawalpindi. Argentiferous 
galena and copper in Maubhum. Assays of iron ores. 

Part ^ (out of pint). —Geology of Mount Tilla, Punjab. Copper deposits of Dalbhuni 
and .Siiiglibhum : 1.— Copper mines of Singhblium . 2.— Copper of Daibbum and 
Siiiglibhum. Meteorites. 

VoL. IV, 1871. 

Part 1 (out of print). — Annual report for 1870. Alleged discovery of coal near Gooty, 
and of indications of coal in Cuddapah district. Mineral statistics of Kumaon 
division. 

Part 2 (out of print).— Axial group in Western Prome. Geological structure of Southern 
Konkan. Supposed occurrence of native antimony in the Straits Settlements. 
Deposit in boilers of steam-engines at Raniganj. Plant-bearing sandstones of 
Godavari valley, on southern extensions of Kamthi group to neighbourhood of Ellore 
and Rajmandri, and on possible occurrence of coal in same direction. 

i^art 3 (out o/ print).- -Borings for coal in Godavari valley near Dum^uden and Hhadra- 
chalam. Narbada coal-basin. Geology of Central Provinces. P'^jit bearing sand 
stones of Godavari valley 

Part i (out of print).— Ammonite fauna of Kutch. Raigur and Hengir (Giugpiy:) Coal- 
field. Sandstones in neighbourhood of first barrier on Godavari, and in country 
between Godavari and Ellore. 

VoL. V, 1872. 

Part 1 (out of print). — Aunual report for 1871. Relations of rocks near Murree (Man). 
Punjab. Mineralugical notes on gneiss of South Mirzapur and adjoining coinim 
Sandstones in neig’^bourhood of first barrier on Goda\ari, and in country between 
Godavari and Ellore. 

Port 2 (out of print).— Coasts of Baluchistan and Persia from Karachi to hend r.f 
Persian Gulf, and some of Gulf Islands. Parts of Kummummet and Hanamc'^rrK 
districts in Nizam’s Dominions GinJogy of ()«issa. New (‘o.dJield in south-eastern 
Hyderabad (Deccan) lerriloiy. 



Part 3 {out of prtnf) — Maskat and Massandim on oast of Arabia. Example of }ocal 
jointing Axial group of Western Piome Geology of Bombay Presidency 
I* irt ff [(ut if - (''uil in noithcrn legion of Hitpui i basin Evidence aftordod by 

‘ rjLised oj^flter banks on coasts of India, in estimating amount of elevation indicated 
P( ssibb field of ( oal inoasurea in Godavaii dietncl, Madras Presidency 
lamoU 01 Ultra tr I jpean formation of Central India Petroleum localities in 
1 tgii Supposed eozoonal limestone of Yellam Bile 

\0L VI, 1873 

Part 1 \nrjiial rcpoit for 1872 Geology of North West Provinces 
I'mt {out of pnnt) — Bisrampur coal field Mineralogical notes on gneiss of south 
Mir/inir ind adjoining country 

Pn / [ it of punt) —Colt in issiliMiis dtjosils \iil idi vilify (Bliofeno of * 

balfouer) on age of deposits and on associated shells Barakars (coal measuies) 
ui Beddadanole field, Godavari diatiict Geology of parts of Upper Punjab Coal 
in India Salt springs of Pegu 

P<i)t If {out of pimt) —Iron deposits of Chanda (Cential Provinces) Barren Islands 
ind N iikondam Metallifcious resources of British Burma 

VoL VII, 1874 

Pint 1 {out of pmtt) — \iniinl lepoit for 1873 llill langes bdwetn Indus vallj m 
Ladak and Shah i Dula on fiontier of Yarkand toiritory Iron oies of Kumaon 
lliw iiutdials for non smelting in Pamganj field Eh«;tic sindstone oi BOcilled 
rtiioluinMe (Iffdogieal notes on pirt of Northern Tli/iiibigh 
tint {) t of pnnt) — (ioologicil notes on route traversed by Y ukaiid Embassy from 
‘^Inb 1 Dula to Yarkind ind Kashgar Tade in Karikss \alley Tiirkistan Notes 
ft ?n Fasti rn Hmiiliya Petroleum in Assam ( lal in Garo Hills Copjier in 
Narbadi vdloy Potisb Jt tioin lit Inlii Cf logy of nnglibouihood of Man 
1 ill h 1 iti jii ui Pun] lb 

part 3 iout^of punt) — Geological observations made on a visit to Clndeikul, Thian 
Shan range Former extension of glacieis within Kingra disLiiet Building and 
oinimfutal stonib cf Indii Mitiinls toi ii n in imitactui e m Kaniginj coil field 
Min^inisf oro in VVardhi coalfidd 

Pait tf {out of pnnt) Auriferous rofks ot Dhambal lulls Dhirwrr district Antiquity 
f liunnn ra<o iii India (''oal recentlj di*?© vered in tin coiintiy of Turn Patbar< 
southeast corner of Afghanistan Progress ot gcologu il investigition in Godivaii 
distiict, Madias Piesiden > Subsidiiry iriatoiials foi aitihci'’! fuel 

VoL \iTI 187*5 

t ut 1 {tut f I nut) ^lln 1 lll T 0 | it f( I lod 1 In \lfuni \itnsh f iisiikrfd ti un 
ol d i>‘ Ilf (I \ Il w F idi n s f I jri I I in tropic il Indi i dimiiL, 

Til lur pirifd 7 mis of I miginj fne links 
Puit 2 (out of pnnt) - G dd fields of oiith east Wyniad, Midias Piesidenry (iieologK il 
no i >11 Mill I ui lulls in lFppt»' Punj ib Water lie iimg siriti of Surat distiu* 
Geid )i,\ Ol SciiidiLS ffrntones 

Part 3 [out of prmf) — Shahpur coalfield, with notice of coal exploiations in Naibada 
upfiis Coil rccfullv found ncir Moflong, Khasia Hills 
t*o}t ff {)ut or pnnt I — Geology of Nepal Raigarh and Hingir coalfields 

VoL IX, 1876 

Pari 1 (out of print) —Annual report for 1875 Geology of Sind 

pQit 2 {out of pnnt ) — Retirement of Di Oldham Age of some fossil floias of India 
(Vanium of Slegodou Qanesa, with notes on sub genus and allied forms Sub 
Uinuliym senes in Tamn (lanimoo) Hills 

Part > {ov^ of punt) -Fossil floras in India Geological age of ceitam gioups corn 
pnsed m Gondwana senea of India, and on evidence tliey afford of distinct 
zoological and botmical teirestnal regions in aneunt eyoJis Relations of fo^silifer 
t»nF strita at Maleri and Kota, near Sironcha, P lossil mammalian faunm of 
India and Burma 

Pint ^ {out of print) — Fossil floras in India Osteology ci Merycopolamus dissimilis 
\ddonda ind Torngenda to paper on tertiary mammilla Plesiosaurus in India 
Gfology of Pir Panj’al and neighbouring districts 

VOT X, 1877 

Part 1 {out of print) —Anneal report for 1876 Geological notes on Great Indian Desert 
lotuern Sind and Rajputana Cietaceniis genus Omphalia near Naineho ^ake Tibet 
about fS miles north of Lhassa Esthern in Gondwana formation Vertebrata from 
111! Ui i(ilut\ and secondan if>tk N(W Finydnie fiom the nppei tertiines of 
^ 11 tn Burijab Obserioti n on iindei giound ten peiatnro 
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miles S. W. of (Jodhalliad (tJotatliad). (’nteh. Fig. 
"1:-- Bowoihy’s oiiginal ty])e fjoni l.akh])at (J.nkjnit), 
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4 (rt). —Sketch of primary whorls in above, showing 2 intercalary 
rows of chambers. 
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^ If 1254. —Another specimen, much enlarged to HhoN\ 

shape ami .simple character of coitical chambeis. 
Note tin conical pillars descending to form gi anu- 
lations on the lower surface. ( > 50). 
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(^<b). 
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,, 0, ,, 3412. thirtei's diagiam of ('ovnliteb coo/;?, mS re- 

prodiKu'd by raipentei under I he geneiics name 
PateJhmi.'" For (‘ompaiison with the specimens 
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re])roduced by (Wpenler nnd(*i the generic name 
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PlilTFi !!>,-- ,, II. 3113. -Williamson’s diagiams of PalelUna corru- 
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Mine. ^ 

,, 2. — b'olding of Manganese Keef near the eastern end of the 
Pani Mine. 

PLATE 43,-~Pig. I. — liholomicrograph ot granitc-dolei itc hybrid rock showing 
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The Occurrence of Low-Phosphorus Coking Coal 

IN THE GIRIDIH COAL-FIELD. By CYRIL S. FOX, 
D.Sc., M.I.Min.E., F.G.S., Assistant Superintendent, 
Geological Survey of India^ (With Plate 27.) 


1.— Introduction. 

I T has been the prevailing opuuoii lor inoie (ban hall a eentuiy 
that the coking coals from the Oondwaiia fields arc cliarac* 
terised by a rcIativoK high phosjdioius content. 1his is i'*aid to be 
particularly true of tin* coal from seams in the Damuda valley and 
(Tiridih (Njal-lields. It lias been claimed that but tor this featuie 
India might have been a great jiroducer of )>ig iron of Bessemer 
quality and an important manufacturer of ferro-maiigancse of the 
highest grade. It is true that. pig iron with less than O’OO per 
cent. ol phosphorus can only be made from specially chosen raw 
materials. It is also true that even with tlie best available domestic 
ores and coke it has so far been impossible in India to produce either 
Bes.semer ])ig or ferro-inanganese equal in quality to the best English 
material. In both these cases the high jihosphoius content of the raw 
materials has been directly responsible for the lack of success. Tlie per- 
centages of phosphorus in the iron ores of Boiiai, Mayurbhanj and 
Singhbhum are well known to the chemists of Jamshedpur, Kulti 
and Hirapur. Those metallurgists are, presumably, equally familiar 
with or not entirely ignorant of the amounts of phosphorus in the 
various Indian manganese ores. 
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The statement lias been made (“ The Metallurgy of Iron/’ 1909, 
page 199, by T. Turner) that “ If it is desired, with an ore containing 
50 per cent, metallic iron, to produce pig iron containing under 
0*06 per cent, of phosphorus, the ore must not contain over 0*02 
of phosphorus unless the coke contains loss than this small proportion. 
Hence some cokes arc unsuitable for the production of iron of Bes- 
semer quality.” It is not my purposcj to discuss any other subject 
than that of the phosphorus in Indian coking coals and the coking 
coals of Giridih in particular. This factor of 0*02 })er cent, of phos- 
phorus as a maximum percentage in metallurgical coke will be 
adopted in this jiajicr in dealing with Indian cokes for the above 
mentioned special smelting purposes. It is also beyond the scope of this 
paper to make any suggestions with regard to similar investigations 
in the case of non-coking coals, iron or(‘s, manganese ore, and the 
fluxes limestone and dolomite. A perusal of the available data shows 
that a gre^t de^l of testing has Iieen done and numerous analyses 
have been made, but that only in exceedingly rare instances have 
special maps or plans been kept indicating the exact position from 
whicl^ the various samples wore obtained. Without such a record 
probably more than half the value of aiianalyvsis is lost. 


2.- Various Coking Coals. 

The best (juality metallurgical coke from coking coal of Indian 
origin has long been reputed to come from the Giridih field. Its phos- 
phorus content was said to average 0*05 per cent, if the coke were made 
from selected lump coal of the lower Karharbari seam. At present only 
‘ slack ’ is being used for coke making. This material is not only from 
2 to 3 per cent, higher in ash than the good lump coal but also carries 
a larger proportion of phosphorus, sc? that the present-day Giridih 
coke frequently contains more than 0*08 per cent, of phosphorus. 
Among other good metallurgical cokes may be mentioned that of 
Bararce (machine-cut slack, No. 15 seam, an analysis of which is 
given below). Another Jharia coal, that from Jamadoba (mixture 
of Nos. 17 and 18 seams) which, as seen in the analysis below, carries 
a very high j)crcentage of phosphorus, is also of good coking quality. 
Analyses of coking coals from the Raniganj field are also shown, 
including one from the Barakar measures (Itamnagar seam) and 
others from the Raniganj series (Dishergarh seam, Saltore). It may 
bo here mentioned that the Chanch-B^onia-Bampur seams and the 
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thick Laikdih'Borea seams (Barakar stage) are also reputed to be of* 
fair coking quality, but tlic pbo.sjiliorUiS content of these coals is not 
at present fully known. 

The coal of the lower sections ot the thick Bokaro field seams has in 
several ])laces been proved to l)e of good quality and to possess strong 
coking proj)erties. JVs regards the Sirka-Argada upper seam of the 
Karanpura field, I have seen excellent samples of coke, made at 
Loyabad, from a mixture, 50 -50, of this coal with Saltore (Dis- 
hergarh) slack. Beyond the limits of the Daiuuda valley the coals 
of Gondwana ago ap])ear, in general, to be either non-coking or to coke 
weakly. In the case of the Kiinhan coal in the Satpura field and the 
Rajgumar seam in the Korba field tlie coal luis Ijeen found to possess 
fairly good coking j)ro[)erties, but the coke is not strong enough for 
furnace loads. Judging by the analysis of the Ib River coal from 
Rampur Indian coals outside the Dannula valley vicinity ^ire freer 
from phospliorus than the seams of (hriddi, Jianiganj, Jharia, etc. 
The sul])hur content of the excellent coking coals of Assam makes them 
unfit for metallurgical work. • 

With regard to the analyses shown in tables I and II attention 
is drawn to the fa'ct that in some cases the reckoning is given on a 
moisture-free basis so that I liave le-calculated the percentages 
to include the moisture for correct comparivson. With reference 
to the detailed composition of the ash the percentages are in terms 
of the coal. This makes it easier to see the true amount of the 
impurity, etc., in the coal. The data for New South Walef. are re- 
calculated from data in the Department of Mines, Mineral Resources 
Bulletin, No. 23, 1910, a report by L. F. Harper and J. C. H. Mingaye« 
The analysis of the remarkable anthracite coal from Natal is quoted 
from page 39 in the brochure ol the Imperial Mineral Resources 
Bureau on “Coal, Coke, and by- Products,” (1913-19), Part II, 1921^ 











Table II. — Analyses of Foreign Coals (coking) 
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The Research Department of Messrs. Bird & Co., throtigh Dr. 
E. Spencer, has very kindly given me the following particulars, 
regarding stray analyses by Valentine, of the phosphorus content of 
some cokes made from various seams in the Jliaria coal-field : — 


No. 

Seam. 

Ash. 

Phosphorus. 

13A 

Jharia (Standard) bard coke 




130 

003 

14 

Ditto , . 




16-7 

0-06 

15 

Ditto 




17-4 

0-12 

12 

Loyabad (Pit 5)*. . , 




240 

0026 

13 

Ditto • • 




170 

0*007 

14 

Ditto 




15-6 

0*058 

13 

Loyabad {Pit 6)*. 




17*8 

0*093 

14 

* Ditto 




200 

0*088 

0 

Govindpur soft coke • 


a 


27-0 

0*027 

10 

Ditto 




26-0 

0*066 

• • 

Bottom seam (Choranpore?) 


e 


21-0 

0*04 

16 

Standard bard coke • . 


9 


30-84 

0*69 

16 

Loyabad (No. 3 incline top section) 



17-0 

0*16 

16 

Ditto (bottom section) • 




20*1 

0*26 

11 

Jharia Khas har^ coke. 




24-6 

0*22 

12 

Ditto 




190 

0*24 

1 

Tehulmoni hard coke . 




20-0 

0*17 

14 

Ditto 




210 

0*23 

13 

Sendra soft coke . 




220 

0*19 

14 

Ditto 




19*5 

0*14 

16 

Ditto 




21-8 

0*23 


N.B , — These figures are for coke and not coal, but os all the phosphorus will be found 
in the coke it is only necessary to know the volatile matter in the cui responding cooj to 
arrive at the phosphorus figure for the coal. 

* Cpnipare with No. 2 analjdB in Table I. 
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It may here be mentioned that the average ash, sulphur and * 
phosphorus percentages in the coke used by the Tata Iron and 
Steel Company may be taken respectively as 21 to 22, 0*6 and 
O’ 10 respectively. 

The analysis of the lb River (Rainpur Colliery) coal ^is shown 
below together with the rather exceptional analysis* of a low- 
phosphorus Jliaria coal (No. 14A seam. Standard colliery) 





Ib River 

No. 14A Sean 




Coal. 

Jharia. 

Fixed carbon 

, 


. 5113 

62-93 

Volatile matter . 

. 

. 

3001 

27-72 

Moisture . 

. 

, 

2-60 

1-09 

Sulphur . 

. 

. 

0-36 

T 

Ash . 

• 

• 

1000 

8-26 

Details of ash in percentages 

of the coni 



Silica 


. < 

7-76 

4-89 

Alumina . 



601 

2-65 

Ferric oxide * . 



1-23 

0-31 

Manganese oxide 



0-305 

.. 

Lime 



0-24 

0-127 

Magnesia , \ 



0-128 

0-101 

Phosphoric pentoxide 



0-083 

0019 

Other constituents 



0-79 

• a 

Phosphoius in the coal 



0-035 

0-009 


Analysis of Ib River coal supplied by F. G. PeroivaL 
Analysis of 14A seam Standard Cullieiy supplied by IS. Spencer. 


From the analyses given above it is seen that very few Indian coals 
would give a coke within the limit 0‘02 per cent, phosphorus pre- 
viously accepted as a maximum. Dr. E. Spencer of Bird & Co., has 
published one analysis of coal from No. 14-A, seam (Standard col- 
liery, Jharia) whicli shows a phosphorus percentage in the coal as 
low as 0-009 and says that No. 14 seam in the same area also shows 
a low phosphorus content in some analyses. None of the Australian 
coals, not even that used by the smelters at Waratah, will give 
a fuel suitable for the production of pig iron of Bessemer quality. 
Certain South African coals (Dumbi with 0-01 and Natal (?) 0 008) 
give a phosphorus percentage which is satisfactory, but I have not 
been able to obUm the nece,ssary details of their composition. 


See also analysis No. 2 in Ta^9 L 
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The exceptional Natal (Vryheid) coal quoted by me is used for gas 
making, largely for the recovery of ammonium sulphate owing to 
its richness in nitrogen. Among British coals the coke made from 
Newcastle coal contains as little as 0*012 per cent, of phosphorus. 

In Yorkshire the phosphorus content of the coke varies from 0*009 ^ 
(Monckton) to 0*022 (Barrow) and 0*082 (Robin Hood) per cent. 
Derbyshire cokes have percentages of phosphorus from 0*006 (Hucknall) 
and 0*011 (Bentnick) to 0-086 (Bolsover). South Wales coals give 
cokes with from 0*022 to 0*05 per cent. 

On the Tontinent, Ruhr coke averages 0*022 to 0*035 per cent, 
of phosphorus, but there is a noticeable increase in the phosphorus 
content from fat ” coals (Gelsenkirchen, 0*0145 P.) to “ lean coals 
(Sprockiu'ivel, 0*0248 P.). Normal French cokes contain from 0*022 
to 0*04 per cent, of phosphorus. Of 56 analyses of Westphalian 
coke 4 sfunples showed less than 0*01 per cent, of phosphorus, 41 con- 
tained between 0*01 to 0*02, 10» varied between 0*02 and 008 and 
only one had over 0*08 per cent, of phosphorus. 

In America, “ Pennsylvania coke shows on an average 0*01 
per cent, of phos])horus, that from Mingo mountain (Tenn) 0*008 
per cent., and Puincville coke only 0*007 per cent, of phosplionis. 

A larger (luaiitity is found in coke from West Virginia, which 
has 0*027 |)er cent., while that from Illinois contains 0*088 per cent. 

In coke from upper Freeport coal (Alleghany River), MetVeath 
found ])liosplioru.s to tlie extent of 0*1085 |)er cent., the coal itself 
containing 0*0681 per cent.” (“ Phejuistry of (V)ke,” 1904, page 
119. W, (Virrick Anderson.) 

It is not to be forgotten that many foreign coals are amenable 
to improvement in quality by washing. This treatment at present 
appears to be unsatisfactory with most Indian coals. In this 
connection may be mentioned the case of the coal used in the Mount 
Lyall Poke Works at Port Kembla in New South Wales, where an 


unwashed coal (A) gave washed coal 
the following composition .* — 

(B) with 

a coke 

(0) having 


fA) 

(B) 

fC) 

Moisture 

()-77 

0-72 

0-73 

Volatile matter .... 

22 ao 

2,3-60 

1-14 

Fixed carbon ..... 

6081 

0.3-62 

81-87 

Asli 

1012 

12-10 

15-96 

Sulphur ...... 

0.262 

0-209 

0-31 

Specific gravity .... 

1-406 

1-385 

i*ai? 
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The ash of this coke (C) contained : — 


Moisture at 100®C . 


. 


. . 0-07 per cent 

Silica .... 




54-11 

Alumina .... 




. 33-40 

Feme oxide 




4-75 •„ 

Ferrous oxide . 




0-23 

Manganese oxide 




. . trace 

Lime .... 




. . 1-92 „ 

Magnesia 




0-63 

Barium oxide . 




0-30 

Strontium oxide 




j>rcscnt 

Soda .... 




0-Gl „ 

Potash .... 




1-74 

Lithia .... 




. . present 

Titanium oxide 




. . 1 -45 

Phosphorus pentoxidc 




0-50 

Vanadio oxide . 




0*01 

Sulphur tri oxide 




0-55 

Phosphorus in coke . 




0 033 


Analyst II. P. White : See Paper by Harper and Mingaye {op cit). 

It is unfortunate that ijo detailed analysis of the ash of the unwashed coal is available 
as the peroonta^^c of phosphorus in the two coals, — unwashed (A) and washed (B) — 
might have been compared. 

3. Giridih ; Karharbari Lower Seam. 

While jirepariiio my report on “ The l{aw Materials foj the 
Troll and Indiislry of Iralia ” ior tlie TarifI Board in 1923^, 

I noticed marked variations in the percentages of ])hosphonis in 
different analyses of Indian coking coals. From the avadable data 
it was impossible to discover if those variations in the phosphorus 
content were du(‘ to a va rialileness in tlie original constituents of 
the plant material or to the impregnation of tlie coal by secondary 
calcium phosjduite. I believed that a largi* ])nrt of the phosphorus, 
and therefore the variable ])art, had been introduced into the coal 
subsequent to its formation. In this opinion I found myself in 
agreement with the views of the metallurgical chemists at the three 
smelting centres in India. Dr. E. Hpencer of Messrs. Bird & Fo/s 
Research Department had meanwhile produced evidence in support 
of this opinion and handed me a copy of his published work. With 
this I snail deal later. I had, previous to obtaining any knowledge 


1 Seo Imrans, Mtn, QeoU Inaf, Vol XX, Pt. 2, 1925. 
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of his work in this eonneotion, decided to investigate the matter, 
and chose as the most suitiiblc j)lacc the East Indian Eailway 
collieries at Giridih. With tlie very kind assistance of Mr. H. 
Jjancaster, Superintendent of these collieiies, carefully collected 
samples were obtaim'd Irom Serami)ore colliery and Karharbari 
colliery. The places were selected with regard to the location of 
faults, dolerite and mica-pcridotite dykes and certain areas free 
of these disturbances {See Elate 27). Mr. A. Dawes Robinson 
of the Bengal Iron Ltd., at Kulti very kindly undertook to have 
these samples analysed. Ills results are shown in the following 
Tables III, IV, V, VI, VII and VIJI. 


Table No. \U--AmlyseH of Sampler A {see Map plate. 27), Deep 
Pit, Seram pore ColHen/, 


— 

Hoof 1 
Coal, 

4 feet 

Top 

Mill cite 
Coal, 

4 fer t 

Middle 

Coal, 

0 feet. 

Lower 

Middle 

Coal, 

4 fcot. 

* Floor 
( cal. 

't feet. 

Fixed carbon .... 

(.1 00 

.'>S 33 

(U 01 

05 48 

44 00 

Volatile matter 

24 40 

2'>10 

24 40 

23*78 

15 55 

Moisture 

1 40 

1 50 

1 20 

1 00 

180 

Sulphur 

0 40 

0 39 

0 39 

0 34 

0 30 

Ash 

12 74 

14 08 

12 40 

18-80 

37*60 


Details of ash imp^'nlies given uf perrentaget vt th< coal. 


Silica 



9 010 

9 089 

6 572 

10 008 

.. 

Alumina .... 



2 507 

3 523 

3 744 

5 720 


Ferric oxide .... 



0 395 

0 010 

1 240 

0123 


Manganese oxide 



0 132 

0 135 

0 135 

0*193 


Lime 



0 255 

0 188 

0 198 

0*200 


Magnesia .... 



0 108 

0 132 

0 098 

0*105 


Sulphur trloxlde 



0 018 

0 023 

0 019 

0 033 


Fhosphonia pentoxlde 



0112 

0 179 

0 270 

0 114 

0 127 

Alkalies .... 



0137 

0 187 

0 121 

0 225 

.. 

Fhosphorug in coal 



0 049 

0 078 

0 119 

0 048 

0 056 


N.B . — The Biilphur tnoxide in the ash ro-ealculated to the coal ib misleading. 


All the above ooal is coking coal. 

Per cent. 

Average of the full thickness of the seam, 24 feet (24 samples) 

Ash 17-05 

PhoBpborpfi in ooal 0*0987 
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Table No. IV . — Analyses of Samples B {see Map plate 27), North 
Central No. 2 Pit, Serampore Colliery, Giridih. 


— 

Uppkb 

COAL 

Upper Middle Coal 

Middle coal. 

9 

Lower 

Middle 

Coal, 

5 feet. 

Floor 

Coal, 

8 feet. 

Roof 

Ooal, 

4 feet. 

1 foot. 

2 feet. 

1 foot. 

1 foot. 

1 foot. 

1 foot. 

Fixed carbon . 

67-81 

53-43 

58-03 

54-75 

63-43 

67-17 

61-87 

53-35 

48-36 

Volatile matter 

26-0 

23 8 

25-10 

20 30 

26-00 

23 20 

23-10 

24-50 

17-6 

Moisture 

1-40 

1 40 

1-45 

ICO 

1-40 

1-40 

1-30 

1-40 

1-20 

Sulphur . 

0-30 

0-37 

0-37 

0-85 

0 37 

0 33 

0-88 

0-35 

0-85 

Ash 

14-00 1 

21-00 

14-15 

23-00 

8-80 

17-90 

13-40 1 

20*40 

$760 


Detailn 

of ash impurities given as percentages 

in the coal. 



Silica . 

10-281 

•• 

0-706 

•• 

5-033 

12-53 

7-396 

•• 

•• 

Alumina . 

2-443 


2 045 


2-413 

3-615 

4-054 

•• 

•• 

Ferric oxide . 

1-870 


0-727 


0 754 

0-823 

0-956 

•• 

•• 

Manganese oxide 

0-147 


0-128 


0 002 

0 104 

0-132 

•• 

•• 

Lime 

0 283 


0-240 


0 202 

0-322 

0-821 

•• 

•• 

Magnesia 

0-lBtt 


0 152 


0-104 

0 182 

0-163 



Phosphoric acid 

0 034 

0 037 

0 033 

0 033 

0 013 

0 071 

0-175 

0-203 

0 005 

Sulphur trioxide 

0-020 


0-017 


0 011 

0-025 

0 020 

•• 

•• 

Alkalies, etc. . 

0-150 


0-170 


0 083 

0-0134 

0-178 

•• 

•• 

Phosphorus in 
ooal. 

0-015 

0-017 

0 014 

0-015 

0 045 

0 032 

0 076 

0-089 

003 


if.— The sulphur trIoxide ia the ash re-calculated to the coal Is misleading. 


All thifl coal is ooking ooaL Percent. 

Average of the full thickness of the seam, 19 feet, (19 samples):^ 

Aah 

PhofphoniB in ooal 


19-01 

(H)45 
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Tahj.k No. Y.— Analyses of Sainjllcs C {sec Map plate 27), Jubilee 
Pit, Karharlxt/i Colliery, Giiidilt. 


0 

Toj) of seiun 

Mnldle of 
seam 

Bottom of 
seam. 

Fixed cai holi .... 

G4-34 

(;5-04 

GU>63 

Volatile matter .... 

2()r)0 

25-50 

23 50 

Idoiutuio 

l-4() 

1 -20 

1 00 

•Sulpiuir ..... 

0 30 

0 3(i 

0-37 

i'^h 

7 40 

7-00 

5 00 


Dciaih oj oupuriiiib tti 

ii’>h u.s pi niiilnyt '' tn thh (o>iL 

- 

Silica 

5 032 

31)2 

2-94 

Alumina 

1-740 

1-81 

1-2G 

Feiric oiulo ..... 


0S4 

0-620 

Mangancho oxide .... 

0 0()8 

0 071 

0-051 

Lime 

0 i;!3 

0 084 

0 060 

Magnesia ..... 

0 077 

0 110 

0 082 

Fliosphoiiis p'ni^oxnle 

oon 

0 015 

00055 • 

Sulphur tuoxide .... 

0 013 

0 011 

0 009 

Alkalies ..... 

0-078 

0-099 

0-072 

Phosphorus in coal 

0-0059 

0-007 

0 0025 


N.B . — The sulphur trioxivlo of abh shown ns iicrcciitnrj;eei of coal in misleading. 
All coking ooalH. 

Average of samples for a thiokneis of 14 feet G incheN of the seam. 


Ash 

Pkotphorus . 


Per cent. 
6-47 
0-0062 
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Table No. VI . — Analyses of Samples D (see Map plate 27), Bitagarha 
Pit, Karharbari Colliery, Giridili. 


1 

Top of seam. 

Middle of 
scam. 

1 Boi’U»m of 
scam. 

Fixed carbon 




0316 

65 15 

50-95 

Volatile matter 

• 

• 

■ 

23n(j 

28 10 

19 80 

Moisture 

• 

• 

• 

MO 

1-50 

1-40 

Sulphur 


• 


044 

0 45 

0 45 

Ash . 

. 


. 

12 00 

4 80 

27-80 


Details of impurities ifi ash as percentages in the coal. 


Silica 

• 

74SS 

2-784 

11905 

Alumuia .... 


3432 

1-331 

8-463 

Ferric oxide .... 


0-480 

0 475 

2-650 

Manganese oxide 


0111 

0-044 

0202 

Lime . • . . . 


0 072 

0 067 

0-328 

Magnesia .... 


0-129 

0-037 

0-353 

Phosphoius pentoxido 


0-013 

0 015 

0 013 

Sulphur tnoxide 


0-019 

0008 

0-049 

Alkalies, etc 


0-254 

0075 

0-421 

Phosphorus in coal 

• 

0-0057 

0-007 

0-0063 


N.B , — ^The bulphur tnoxide of a^U ro calculated to the coal la misleading. 

Per oenU 

Average of aamplee for the full thickncaa of the eeaiUi 18 feet : — 

Aah • • 14*73 

Phosphorus 0*0063^ 
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Table No. Yll.—Analyiei of Samples E, Ramnadih Pit, Karhar- 
bait Colhery, Otridth. 


r 

Top of seam. 

Middle of 
seam. 

Bottom of 
seam. 

Fixed carbon 



66 bl 

60 72 

64 19 

Volatile matter 


• 

21 10 

24 80 

26 20 

Moisture 

• 

• 

180 

140 

140 

Sulphur 

• 

• 

0 40 

0 48 

0 41 

Ash .... 

. 

. 

10 00 

12-()0 

8-80 


Details of impurities in ash as percentages in the coaL 


Silioa 

7 08 

8 290 

4 963 

Alumina 

1 840 

3 094 

2 544 

Feme oxide . . . . 

0 60 

0 647 

0-728 

Manganese oxide . 

0 09:i 

0117 

0130 

Lime 

0140 

0 126 

0-140 

Magnesia 

0108 

0-181 

0139 

Phosphorus pentoxide 

0 022 

0*027 

0*019 

Sulphur tnoxide .... 

0 008 

0 020 

0 012 

Alkahes, etc 

0109 

0 094 

0121 

Phosphorus m coal 

0 01 

0 012 

0009 

a 


N,B , — The sulphur tnoxide of ash re-oalculated foi the coal is misleading. 


Per cent. 

Average of samples for the full thiokness of the seam, 10 feet 

Ash 10-47 

Phosphorus * • • 0*0\03 
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Table ,VIII . — Averagis of Samples. 


* Samples. 

Ash. 

Phos« 
phoruB 
in Ash. 

Phos- 
phorus 
in Coal. 

Depth to 
top of 
seam. 

Thick- 
ness of 
seam. 

Deep Pit • 

1706 

0-679 

0-0987 

840 ft. (?) 

24 ft 

North Central No. 2 • 

lem 

0-238 



19 ft 

J.ubilee .... 

6*47 

0-077 


772 ft. 

14 ft 6 in.* 

Bitagarha 

14-73 

0-042 


222 ft. 

18 ft. • 

Bamanadih 

10-47 

0-100 


150 ft. 

10 ft 


* In the Jubilee Fit there is a band of stone situated as follows : — 


5' CoaL 
3' Stone. 

9' 6^ Coal. 

I have re-calculated the ash components in terms of, their per- 
centages in the coal. These analyses clearly show the marked 
variations in the phosphorus percentage not only in the coal at 

•the five places sampled, but in the vertical section of the coal 

at each place. It is most interesting to discover that the phosphorus 
percentage is highest in the middle part of the seam, which, con- 
sisting of a larger proportion of bright coal laminee than either 

the top or bottom of the seam, is also generally lower m its ash content. 
This is very marked in the case of the sample (C) from the Jubilee 
Pit (Table V) where the middle coal underlies a 3-foot band of 
stone. In this case the floor coal appears to be absent or to have 
been missed. 

In reply to an enquiry as regards the entry of percolating water 
from the coal into the workings Mr. Fullwood, the Officiating 
Superintendent, states that in the case of the Karharbari Colliery 
“ what does come through is from the middle to the bottom of 
the lower section of the seam.” With regard to the Serampore Colliery 
he" states : — “ In other places where galleries are being driven to 
develop new areas I find that water only percolates through the 
sections where the coal is bright and soft and not through the dull 
and hard sections, as the latter are more compact and consequently 
impervious.” The importance of Mr. FuUwood’s communication 
wiU be shown in the next section of this paper. 
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, Details of the samples taken from the Deep Fit, Table III, 
and North Central Pit No. 2, Table IV, are as follows : — 


Section of Coal at A, Deep PH. 



Feet. 

1 Laminated, bard, brightish-dull coal {durain with some laminm of eloratn) ; 
a little pjrrito visible in cleavage pianos. 


2 Similar to the Ist foot but with a granular texture. 

3 Similar to 1st and 2nd ; pyrite not evident ; fusain wellneen in partings. 

4 Laminated dull and brightisb coal ; pyrite visible ; specimen bke top 

3 feet. 

6 Laminated dull and bright coal; sample fragments smaller in size-i but 
the material brighter and better than the roof coal. 

6 Brightisb, dull, laminated coal, very like the top 4 feet; sample drier 

than that of the coal above it. 

7 Very like the 5th foot ; dull and bright lamin© well pronounced ; rather 

friable. 

8 Largely of dull, hard coal, not unlike the roof coal ; sample in small frag- 

ments due to the hardness of the coal ; laminated structure clearly been, 

9 Laminak'd, dull and bright coal, with pronounced banding; pyrite 

evident in cleavage planer.; sample rather damp; development of 
white coating in ciacks. 

10 Laminated dull and bright coal, its general look brightisb ; fragments 

hard but the sample not as damp as the 9th foot ; no pyrite or white 
matter evident. 

11 Pronounced (landing of dull and bright lamina?; general appearance 

dull ; material faiily hard. 

12 Brightisb, dull laminated coal; very like roof coal; sample fairly dry; 

material moderately haid and metallic looking. 

13 Very like roof coal ; fine granular rather than laminated structure ; 

evidence of iron stains on cleat surfaces ; sample dry. 

14 Almost identical with the 13th foot. 

15 Laminated, dull to bright (metallic) coal, with granular texture evident ; 

cleat rhombohedral ; material clean, dry and hard. 

16 Like the 15th foot but with more clarain ; material consequently more 

friable ; fairly dry ; white powdery material in joints ; cleat faces 
slightly stained. 

17 Similar to the 10th foot ; cleat vertical ; general appearance dull metal- 

lic ; somewhat friable but fairly dry. 


P.T.O. 
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Section of coal at A, Deep Pit — contd. 


Feet. 

18 


eS 

O 

O 

B 

o 


o 

PQ 


19 

20 


Dull to bright, fairly haid, dry coal ; structure laminated granular ; 
slight development of white powder in cleat ; flakes of usain evident 
on lamination planes. 

Similar to the 18th foot, bright laminsB better scon ; coal slightly stained 
on cleat sui faces ; fairly hard and diy. 

Dull, metallic, laminated coal ; borne portions like shale ; hard, fairly 
dry, blit the clarain laminae veiy thin. 


21 


Similar to the 20th foot but moro unifoimly dull, metallic ; brittle and 
moist. 


22 



o 

S 24 


Dull, shale-like coal ; hard and dry. 

Dull, shale-like coal with some thin iamiiiae of claiain ; dry to somewhat 
moist. 

Dull, slidle-like coal, bettei than the 22nd foot but worse than the 23id ; 
haid and diy to moist. ^ 


Floor. 


Section of coal at B, Ncnth Centnd No. 'i Bit, 


Roof. 


Pcct. 

1 


Dull, finely laminated, niotalin looking coil ; haid, Romew hat buttle and 
damp. 


le 

0 

U 

o 

c 


2 


3 

4 


Simdai to the top , peibaps a little loss dull in appeal ance ; loss brittle 
and slightly danipci. 

Similar to the Ist and 2nd feet but biightci ; brittle, diy and hard. 
Finely laminated, dull to bright coal ; fairly liaid and dry. 


cS 

c 


o, 


5 Laminated dull to bright coal; latber metallio looking ; fairly dry to 
damp. 


6 


Well deflned lamiiue of bright and didl bands in the coal ; mateiial friable* 
hard, and mode'-ately dry. 


7 Bright to dull coal ; rather metallio looking ; streaks of Jushn between 

E renounced laminas of dull and bright coal ; bright coal decidedly 
riable. 


RT,0. 
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Section oi coal at 5, North Central No. 2 Pit — contd. 


Foot. 

8 

t 


o 

o 

'O 


9 

10 

11 



12 


13 

o 

u 


B 

14 

S 


& 

15 


10 

"a 

17 

o 

r 1 


w 

u 

18 

8 


G 



Floor. 


Dull, lamlnatod, shale-like coal ; resembles floor coal and must bo clearly 
defined in the mine ; probably corresponds with stone band of Jubilee 
Pit. 

Bright to dull coal ; dry but friable, due to da/rain laminss. 

Pronounced lamination — dull and bright laminae ; cfaraiti well seen. 

Laminated dull to bright coal — ^dull bands J inch deep ; moist ; material 
fairly hard. 

General appcaraiice bright to dull, rnetallio-looking coal ; hard, brittle 
and fairly dry. 

Laminated, bright to dull coal ; hard and fainy dry. 

Hard, fairly dry, dull to brightish (metallic) coal. 

Laminated, dul^, metallic coal ; hard, fairly dry, with granular texture 
soon. 

Laminated, bright and dull coal ; granular texturo ovident ; fairly hard 
and dry. 

Gull-metallic coal — practically carbonaceous shale ; dry to moist; hard. 

Finely laminated shaly coal ; hard and dry. 

Finely Luninated, dull metallic (shaly) coa* ; dry and hard. 


The coal from tlic Lower KarJiarbari seam cannot by any manner 
of iniMins be described as bright ‘in any section, and the details 
given above also apply generally to the sections from which samples 
0, D, and li were collected. It may be said in summary that the 
coal of this s»3am throughout the limits of Serampore and Karhar- 
bari collieries is usually dull coloured and tolerablv h mogeneous 
in structure, the layers of very bright jetty coal being few and ill 
marked. I’liesc clarain laminye are more frequent in the middle 
sections of the seam as a rule. As seen from the sections the thick- 
ness of the seam varies, but there is a general good quality in its 
composition. 

The aiial}‘scs shown above bring out many points of consider- 
able interest, the most attractive, from an economic point of view 
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being the low phosphorus coiitt*nl of the seam in the workii gs of the 
Karharbari colliery. It is evident, from the three positions sampled, 
that an excellent fuel is available in this area. It further tests 
prove that this low phosphorous [)ercentage of the coal is uniform 
throughout the western side of the East Indian Railway’.*^ property 
at Giridih, as appears to be tlie case, then the reserves of low phos- 
phorus coal in this area are of some value. These reserves havi* 
been estimated in the next section. 


4 .— Reserves of High-grade Coking Coal in India. 

According to W. Carrick Ando son Chemistry of Coke,” 1904 
pp. 157—158): “The followijig )nay bo regarded as the C(»nditions 
that ought to bo fulfilled by a coke which is lo bo employed in Ihe 
smelting of iion, and whicli may bo siiid fo liold for Wosijihalia, 
Belgium, France and England : — 

(1) 1 per oent>auIphur, 

(2) *018 per cent, phosphorus, 

(3) 4 per cent, water, 

(4) 9 per cent, ash, 

(6) 6 per cent, dust on delivery, 

(6) 40 — 50 per cent, pore space (in foundry coke 25- -40 per cent.). 

(7) The coke must possess a hardness of 80 kilos, per sq. cm. 

18) The weight of 1 cc. of the coke (dried at 100° C.) should be 800 to 900 mgrms.’ 


1 


>As maxima. 


i 


On a basis such as the above the only Indian coking coal of this 
grade occurs in the Kaj'harbari lower seam (and there only in 
strictly localized areas and sections of the soam) of the State-owned 
collieries at Giridih. However, in view of the actual utilization 
of the coke at present being made from coal in other parts of thr 
Oiridih field, and from various seams in the Jharia and Raiiiganj 
coal-fields, and the certainty that similar coke can be made by mixing 
the above coals witli coal from the Bokaro and Karanpura fields, it 
is evident that the European standard quoted above is not strictly 
a])plicable, excej)^ for very special purposes, for metallurgical coke 
in India. The allowance for c^h in Indian coke is often ovar 20 per 
cept 
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The subject of reserves ftf coking coal, as available in India, has, 
30 far as accessible data go, been fully discussed recently {Trans. ^ 
Min. Geol. Inst. India, Vol. XX, Pts. 2 and 4, 1920). In these 
discussions no specification of a metallurgical coke was brought 
forward, except perhaps the o])inion of one member stipulating 
that the* ash should not exceed 20 per cent.; this amount was 
shown to be less than that in the coke actually employed at 
Jamshedpur. It seems unnecesf-ary that any standard should be 
adopted; this is a matter for the ironmasters to fix or disclose 
from their experience when buying coking coal or coke. 

There is one constituent, phosphorus, the presence of which, 
above a certain small percentage, renders the coke unfit for use 
in the preparation of pig iron of Bessemer quality or for the pre- 
paration of high-grade manganese alloys. The limit adopted as 
thq phosphorus-content of coke for these purposes appears to 
average about 0*02 per cent, and this amount has evidently been 
accepted by fndian smelters, and is recognised in this paper. C^ons- 
quently, from the analyses of coals shown in Tables I to VIII there 
is no low-phosphorus coking coal in fndia other than that now' 
shown to occur in the (liridih coalfields. It is quite likely that a 
similar method of researcli [f.c. (a) the <‘areful taking of samples, 
foot by foot, from several places in I he same seam worked by a 
single colliery ; (h) the positions from which siiinples are taken to be 
recorded on a map specially kept for this purpose; and (c) detailed 
analyses of the coal and ash of these samples carefully made] may 
also lead to the discovery of other areas in other fields containing 
low-))hosj)horus coking coal. These investigations must be left to 
the enterprise of the companies either engaged in working the coal 
or in co-operation with the consumers of the special low-phosphorus 
coke. 


Reserves of Low-Phosphorus {002 per cent, phosphorus) Coking Coal in 

Knrharbari Colliery. 

My examination of the Giridih field, restricted to the collieries 
worked by Government, lead me to make the following tentative 
estimate of the total available reserves of low^-phosphorus coking 
coal ci the quality (0*02 per cent. P) stipulated by ironmasters 
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for employment in the production of Bessemer pig and ferro* 
manganese. 

The coal- bearing area in Karharbari colliery is roughly 1,200 acres. 

With 140 tons per inch per i ere, and an average thickness of 16 
feet, the total tonnage will be 30,240,000 tons. 

Assuming 1/3 has already been worked the remainder is 20,1^0,000 
tons. 

Allowing 1/3 of this to be lost in working, the available coal in the 
colliery is 13,440,000 tons. 

Assuming that about 1/3 of this is unsuitable by being loo high in 
its phosphorus content, the reserves are 8,960,000 f tons. 

With a daily output of 1,200 tons or an annual production of 
448,000 tons the supplies should last 20 years. 

From these calculations, which are probably open to slight 
modification, both as regards the extent of the unworked coal 
and the average thickness of the seam, it is clear that these reserves 
of low-phosphorus coking coal are small and that this fuel should 
be recognised as a valuable State asset. Continued use of thi^ coal 
for locomotive and foundry purposes w^oiild seen), in a technical 
sense, to be a squandering of a mineral asset for a purpose other 
than that for which this class of coal is alone suitable. It is not 
to be forgotten that mineral assets of this nalure when once 
worked are in a sense lost, and such reserves are irreplaceable. 

The high thermal value of the Oiridih fuel is fully knovn. The 
whole of the lump coal produced is sent aw’ay for use as steam 
coal on the State Railw^ays. All the slack or small coal is con- 
verted into coke, chiefly for foundry puijjoses. Very little, if any, 
of the local fuel is used at Oiridih for steam-raising (power) puiposes. 
It has been found more economical to fetch slack ccal from Bokaio 
for the colliery consumption at Oiridih. These domestic economies 
show how valuable the coal from the Lower Karharbari seam is. 
The analyses given in this paper indicate that parts of this seam 
are, from a metallurgical point of view, yet more valuable than 
was previously thought. To bring out this point a little more 
clearly the following data have been added for those conversant 
with the technical considerations prevailing in the iron and steel 
industry of India. 

t It may be mentioned that 100 tons of coal produce quite 75 tons of Giridih coke 
00 that the reserves of low-phosphorus metallurgical coke will be roughly 0,720,000 
tons. 
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(a) Estimated Production of Bessemer-quality Pig Iron, 

By Bessemer pig is meant a cast iron with less than 0 06 per 
cent, of phosphorus and having a composition similar to A (see below) 
as against B which is a highly phosphoric pig iron. 


f 

A. 

B. 

C. 

D. 

Graphite 



Per cent. 
2-60 

Tor coat. 
2-68 

Per cent. 
3-13 

Per cent. 

Combined ( arbon 



1-20 


0-23 


Silicon 



1-78 

0*11 

2*26 

2-50 and over. 

Sulphur 



002 

0-04 

0-022 

0-025 

Phosphorus 



0-04 

.3-29 

1-20 

0-36 to 0-40 

Manganese 



01.3 

3-84 

1-40 

1-25 to 1-50 


C, Grades 1, 2 and 3, ])i<? iron made by the Bengal Iron Co., at Kulti. 

D. * Grade 1, pig iron made by the Tata Iron and Steel Co., at Jamshedpur. 


Assuming lhat one ton of coke smelts ]] tons of ore and requires 
I ton of limestone to produce 1 ton of ])ig iron, it is evident that 
the 8,960,000 tons of coal, which give 6,720,000 tons of coke, are 
capable of smelting 10,080,000 tons of ore and yielding 6,720,000 
tons of iron. 

An annual production of pig iron corresponding to the annual' 
output of coal, as previously estimated, would be 336,1)00 tons. 
This output could be maintained for 20 years if all the coal of low 
phosphorus content in Karharbari Colliery were used for the pro- 
duction of pig iron of Bessemer quality. 


(b) The Manufacture of Fen'o-rminganesc, 

The European standard of quality for the ferro-alloy, averaging 
78 to 80 per cent, of manganese, stipulates that it should contain 
0*3 or less than 0*3 per cent, phosphorus to be (jf the highest grade. 

In the manufacture of this high-grade ferro-manganese 3 tons 
of coke normally smelt 2 tons of ore, with a limestone flux, and 
yield I ton of 78-80 ferro-manganescr 
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This means that the 8,960,000 tons* of Karharhari coal (6,720,000 
tons of coke) will be capable of smelting 4,480,000 tons of good 
quality manganese ore and yielding 2,240,000 tons of ferro-man- 
ganese. 

If all the Karharhari low-phosphonis coke, prodiiccc^ from the 
annual output of coal as previously estimated, is used in the manu- 
facture of ferro-manganeae the annual production of this alloy 
will be 112,000 tons. This output can be maintained for 20 years. 


(c) Typical hulian Irm^ores. 


— 

1 

2 

3 

4 

5 

Metallic iron , 


. 

59*78 

66*78 

64*00 

66*35 

69*21 

Phosphorus • 

• 

• 

0 078 

0*044 

0*06 

0*058 

O-OOfi 

Sulphur , 

• 

• 

• • 

•• 

0*002 

0*108 

0*012 

Silica, etc. 



6-lG 

1*49 

3*53 

1*44 

0*82 

Manganese 


• 

0-61 

0192 

0*04 

0*151 

*• 


1. Ourwmahisani {Mayurbhanj),—OTe average of 5 years output (H. C. Jones, Bee, 
Oeol Surv. Ind,, LVII, 1925) ; sulphur not stated, probably 0*028 ? ; used by the 
Tata Iron and Steel Co., L<L 

2. SuUipai (or Okampad) {Maytirbhanj).^A\ert^ge ore shij^ed in 1923 (op, cit., 
p. 146) ; sulphur not stated ; used by the Tata Iron and Steel Co., Ld. 

3. Pansira Burn (Singhbhum).— Ore average analysis (op, cit, p. 134) : SiO, 2*10, 
CaO 0*15, AljOg 1*26, MgO 0*18, MnO 0 05 per cent, ; used by the Bengal Iron Co., Ld. 
and also by the Indian Iron and Steel Co., Ld. 

4. Rajhara (Dfii^).— Average of 64 samples (op, ciU, p. 154) ; 2} million tons reported 
below Bessemer limit of phosphorus. 

5. Lohara (Chanda). — Pipalgaon is reported to be better ; 100 million tons estimated 
at Lohara ; some of the Lohara ore is reported to have been employed by the Tata Iron 
and Steel Co., Ld., for the production of pig iron of Bessemer quality. 


Jamda (Baiabil area, Keonjhar) ; iron ore, with 65 Fe and P 0*05 to 0*025, 
is supplied to the Shell Factory at Ishapur under guarantee that the phosphorus- will not 
exceed 0*05 per cent. ; over 10 million tons of (his quality a^e sdid h^ve been located 
the weit of Barabil. 
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The folIowin^T are ty]»ieal foreign iron ores used fur sn'elt’ng : 


Iron. 

Phos- 

phorus. 

Sulphur. 

t^ountry. 

0M7 



English. Best Cumberland hasmatite. 

38-2 

f 0-31 

0-12 

English. Dry Northampton carbonate ore. 

47-06 


0-04 

Spanish. Best Rubio (Bilbao). 

64-66 


0-04 

Spanish. Calcined Bilbao spathic ore. 

68-70 

0-02 

0 06 

South Australian. Iron Knob hssmatito used by 
Broken Hill Proprietary Co. at Waratah, New- 
castle, N. S. W. 

58-54 


Trace 

Nova Scotia haematite from the Beaton deposits. 

to 

to 

to 

68-20 

O'flC 

1-27 


68-83 

0-62 

0-069 

IT. S. A., Mesabi hydrated hajmatite. 

68-60 

0-211 

0-012 

U. S. A.. Marquette, Swanzv ore. 

62-23 

0-074 

0-012 

U. S. A., Menominee. 

62-0 

0-012 

0 03 

Algeria. Affaloii, Department of ( ‘onstantino. 


((/) Itniiati Limestone vsed as Fliu, 


i - 

■1 

|B| 

3 

4 

(^alciiiin carbonate 

91-80 

96-80 

63-67 

94-6 to 96-8. 

Magnesium carbonate . 

1-70 

2-25 

43-77 


Phosphorus . 

? 

s 

? 

tiaces. 

Sulphur 

? 

f 

? 


Silica ..... 

6-16 

2-70 

2 to 3t 

2 tu 2-r>. 

Alumina 

0-62 

1 r 

0-70 

'I 





i.3 to 1-2. . 

Ferric oxide .... 

0-32 

J 1 

1-00 

J 

Ferrous oxide .... 

0-26 




Moisture or HgO 

010 


•• 



* Phosphorus content fiom (Jangpur material roughly 0-()l5. Amounts in other 
cases unknown. 


1. 8utna limestone as used previously by the Bengal lion Co., Ld., at Kulti. (J. 
Coggin Brown ; The Mining Magazine^ June, 1921). 

2. Bisra limestone from Paraghat and Baraduar. used by the Bengal Iron Co., Ld., 
Kulti. (H. C. Jones; Rec. Oeol, Surv. I7id., LVII, 1926, p. 133). 

3. Gangpur dolomite used by Tata and Sons Ltd., at Jamshedpur. (J. Coggin 
Brown ; op, cU.). 

4. Kandara, Chanda. Details not known. (C. S. Fox ; op, c%t,), 
t Insoluble (silica) residue. 
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(fi) Analyses of Manganese ore as received \it Middledmroygh (1897— 
1906). i^^ee Mem. Geol Sarr. Ind.. XXX VIL f/. 3, 1909, 
p. 517, efc.). 


Mn. 

Fe. 

B 

Moisture. 

Prom, 

• 

6049 

6-26 

0-126 

0-72 

India. 

45-28 


0-147 

8-67 

Russia, Caurasu®. 

44-6 

3-36 

0-046 

11-36 

Brazil. 

47-61 

041 

0-015 

101 

Chili. 


The following were buyers' stipulations ^ about the years 1907 
to 1909 as regards manganese ore from India : 


Mn. 

Fe. 

P. 

Moisture. 

Prom. 

• 

62 to 64 

4 to 0 

0 07 to 0-08 

6 to 7 

Nagpur, Balaghat, Bhandara, Central 
fh’ovinces Prospecting Syndicate. 

61 to 62 

({ in 7 

0-09 to 0-11 

7 to 8 

Ist grade, Nagpur, Bhandara, Central 
India Manganese Co. . 

46 to 48 

6 to 8 

0-03 to 0-17 

9 to 1 1 

2rLd grade, Nagpur, Bhandara, Central 
India Manganese Co. 

60 to 52 

6 to () 

0-11 to 0-14 

6 to 8 

Nagpur, Indian Manganese Co. 

44 to 46 

13 to 16 

0-05 to 0-06 

2 to 6 

Sandur, Jambon et Cie, 


Fluxes in Iron Smelting. 

The impurities in the ore and the ash in the fuel are, in blast 
furnaces, usually removed in the form of a fusible slag. This slag 
nomally has the composition of a mono-silicate 2 AI 2 O 3 . 8 Si 02 + 
2MO. SiOg, where MO represents lime (CaO) and magnesia (MgO). 

' Zor. ri/,, p, 514, Manganese oros, evidently in limited quantities have been found 
in India with less than 0*1 per rent, of phoapborua but no guarantee is now (1920) 
apparently given that Burh ores will be supplied with less than 0*12 per cent, of phos- 
phoniSr 
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It is conceivable that th*e constituents in the ash and the gangue 
of the ore may be just correct to produce a monosilicate slag ; if 
not a flux must be added. This is done according to calculations 
based ou the following ])roportions for mono-silicates : — 


(a) 2 AlgO^ requires 3 SiO, 


or 204 
or 1 „ 

or M3 „ 

(6) 2 0a0 
or 112 „ 
or 1 „ 
orl-86 „ 

(c) 2MgO 
or 80 „ 
or 1 „ 

orl*33 „ 


180 
,, 0*882 „ 

»» 1 »> 

„ 1 SiO, 

>* 60 
•*0*536 
1 .. 

** 1 SiO, 

** 00 
*. 0*76 .. 

*> ^ »» 


N.B , — For sesquisUicatee multiply the figure for SiOg by 1*5, for bisilicates by 2. 


To take the case of a lypioal iron ore — Paiisirn Bum — which 
contains : — 

Fe 64 per cent,, Si02 2*1 per cent., AljO, 1*25 per cent., CaO 0*15 per 
cent, and MgO 0*18 per cent. 

and (A) a typical coke (Hararee, ash 16 ])er cent.) which has as impuri* 
ties : — 


Fe,0, 0*719 per cent., SiO, 6-265 per cent., AlgOg 6*013 per cent., CaO 1*039 
per cent, and MgO 0*473 per cent. 

or another (B) (Ibiinnagar, ash 18 per cent.) which has as impuri- 
ties 


FOgOg 2*067 per cent., SiO, 9*684 per cent., Al,Og 4*620 per cent., CaO 0*694 
per cent., and MgO 0*262 per cent. 

(The percentage of phosphorus in both these cokes is about the same roughly — 0*12 per 

cent.). 

or (C) Giridih coke (Jubilee I’it, Kailiarbari cotlieiy, ash 6 per 
cent.) 
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(A) Now making a fair guess that with any of the above cokes the 
proportion of fuel is 21 parts to every 32 of ore, then using Bararee 


coke the impurities in 

the charge will be 


4 A 

In the ore. 

In Bararee ooke. 

• 

Total. 

SiO, 

. -672 

1-313 

1-98S 

Al,Og 

. *400 

1-063 

1-463 

GaO . 

. *048 

0-218 

0-266 

MgO . . 

. -068 

0*099 

0-167 

However, 1453 parts of AlgOg 

require 1-248 parts of SiOg. 

0-266 

„ CaO 

.. 0-142 „ 

tt 

and 0-167 

» MgO 

„ 0-118 „ 

t* 

the bases present 

„ 1-508 parts of SiOg. 


There remain^ an excess of U'477 part of S 1 O 2 , which can be fluxed 
with 0‘865 part of CaO, corresponding to 1 '606 parts of CaOOg. So 
that for every 21 tons of coke and 32 tons of ore a little over r6 
tons of lime-stone will be necessary as flux. 

(B) If we use Rainnagar coke the impurities in the charge will 
be : — 



In the ore. 

In Ramnagar ooke. 

Total. 

SiO, . 

. 0-672 

2-033 

2-706 

AlgO, 

. 0-400 

0-970 

1-370 

CaO • 

. 0-048 

0-126 

0-173 

MgO . 

. 0-068 

0-063 

0-lH 

However 1-370 paits of AlgO, requite M96 parts of SiOg. 

0-173 part of GaO requites 0*092 pnrt of SiOg. 


and 0111 „ MgO „ 0-083 „ 

t.e,, the baaee preeent lequiie 1-371 parts of SiO|. 


There remains an excess of 1’334 parts of SiOj, which require 
about 2*492 parts of CaO or roughly 4*643 parts of CaCOg or 4*643 
tons of limestone as flux. 
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(C) With Giridih coke from Jubilee Pit, Karharbari Colliery, using 
ore to fuel in the sani^ proportions of 32 to 21 the iriipuritics in the 
charge will be — 



Jri the ore. 

In Giridih < uke. 

Total. 

8i0| . 

. * . 0*672 

1-024 

1-096 

AI,0. 

. 0-400 

0-422 

0-822 

TaO . 

. 0-048 

0-023 

0-071 

MgO . 

. 0-068 

0-020 

0-070 


However, 0-822 port of A1,0, requires 0-805 port of SiO,. 
0-071 „ CaO 0-036 „ 

and 0-070 „ MgO „ 0-062 „ 

t,e., tlie bases present require 0-803 „ 810,* 


There rejuains an excess of ()‘8()3 ])arl of SiO.^ ; lliis is siitisfieci 
with 1^04 parts of CaO, or 2*774 parts ol CaCO^ or 2*774 tons of 
limestone as flux. 


5. Source of the Phosphorus. 

It was Sir 'riiomas Holland^ who lirst (how public aUcnitioii to (he 
highly plio.s[)horic nature of tli(‘ niica-peridotitos of Giridih. This 
remarkable characteristic was found to be generally (rue of the 
coal-fields of (lie Daniuda valley. In (he case of two Giriclili speci- 
mens collected underground he found 5*234 per cent. 1 * 2^5 (wi*}iii valent 
to ll*42() CagPgOg) in the one and a slightly smaller (lO'CG per cent 
OajjPgOg) in the other. He states in the first pa])er (p. 135) quoted 
above that ‘‘The deconi position of large quantities if this rock 
at the surface musl contribute sensibly to the fertility of the neigh' 
bouring soil ; but though (he cjuaiitity of the lime phosphate would 
bo considered large enough to warrant remark from the petrologist, 
it would )\ot be suflicient to justify raising for economic purposes.” 
Under the microscope the presence of the mineral apatite indicates 
that it is in this substance that the phosphorus is chiefly located. 

Quite recently (he Agricultural Department of Bihar and Orissa 
have been conducting a soil survey of South Monghyr and East 
Gaya. They have found a tract, from Nawada westward for 20 

^ Bee. Oeol 8urv, Ind., XXVII, pi. 4, 1894, p. 129 ; also XXVIII, pi. 4, 1895, p 2 121, 
aad XXX, pi. 3, 1807, p. 113. 
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miles, in which the phosphoric content is appreciably higher than 
in the lands to the eastward. In the west, in rabi lands, there is 
0 094 per cent. P 2 ® 5 > which only 0*017 per cent, is available, as 
against 0*031 per cent. P 2 O 5 of which only *0029 per cent, is available 
ill' similar soils of the eastern areas. They ^y ‘‘ This high phos- 
phoric tract is watered by the rivers Tilaiya and Dhanarji which 
have their sources in the district of Hazanbagh in the neighbourhood 
of mica-bearing pegmatite rocks such as not infrequently contain 
apatite. In the Gaya district the Tilaiya also receives the drainage 
from the tourmaliniferous mica rocks near Banskap and ISingar 
which are known to contain triplite, a phosphate fluoride of iron 
and manganese. The products of disintegration of these rock 
phosphates have presumably increased the amount of the soil 
phosphates in this region.” 

This is an interesting aspect of the case as the rocks mentioned by 
the Agricultural Department are far older than the coal-bearing 
strata of Giridih, whereas the mica-peridotite dykes are much youngei. 
It is conceivajilc >that there arc other rich phosphate-rocks, the 
apatite-rock of Dhalbhum, which lay within the drainage area of 
the great basins or valleys in which the Damuda coal seams accumu- 
lated. Thus there is the possibility that the plants of that geological 
period were enriched with phosphorus from the soils of that land 
region. The question which we have to answer is — Has the phos- 
phorus in the coal entered as a constituent of the original plant 
material or is the phosphorus secondary, having been subsequently 
introduced by percolating waters i 

According to M. Carnot {Compl. Rend,, Vol. 99, p. 154) spores 
and pollen-grains arc the principal carriers of phosphorus contained 
in the coal and consequently in the resulting coke. As regards 
the phosphorus in the plant material the following extracts^ arc of 
considerable interest — “ The cryptogams — that is to say, lerns, 
equisetums, and lycopods (lepidodendra and sigillaria) —along with 
some conifers (cordaites), constitute the bulk of the carboniferous 
flora, and these contain, as a group, a more or less considerable 
quantity of phosphorus. Carnot attempted to trace a connection 
between the quantity of phosphorus contained in coals and the nature 
of the plants of which they are composed. In the same deposit he 
could detect no appreciable differences, but those coals which contained 


> of Cok€|,* 1904 P- 117, W. Cairiok AadmoB. 
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u large number of spores, such as canriel coal, were found to 
contain the largest quantities of phosphorus. The amounts varied 
from *00572 to *06275 part of phosphorus in 100, while 0*02 part 
might bcfregarded as the mean.'^ 

“At the Denain Iron Works a comparison was made of 

various coals belonging to tliat locality with reference to the quantity 
of volatile constituents and of phosphorus they contained. Nothing 

dehnito, however was arrived at Generally speaking, the 

quantity of phosphorus is very variable.” 

There can be little doubt that some of the phosphorus in the 
Damuda valley and GiridiJi coals must be primary, i.c., a constituent 
ot the original plants. However, the following observations made 
by Dr. E. Spencer^ are convincing in regard to the presence of secon- 
dary phos[)horus in the coal seams of Jharia : 


A. Analysis of aphorulitos in ooal from the Nakari Ndla, Soiibli Karanpura Coalfield. 

B. Analysis of nodule of sphorulitic material from L^yabad uoiliery, Jharia coalfield. 






A. 

B. 

SiO, 




. 0;22 

0-69 

AljOj 




. 0-39 

0-82 

Fe,03 . 




. 6-82 

2-86 

FeO 




. 48-70 

46-62 

MnO 




. 0-05 

0-06 

CaO 




. 1-95 

4-80 

MgO 




. 1-60 

1-80 

P.0, . 




. 0-28 

2-85 

CO. (oaloulated) 




. 32-92 

31-60 

Moisture 




. 0-20 

0-11 

Insoluble in acid 




. 6-31 

6-36 





99-44 

98-66 

Ur. Spencer, 

speaki 

ng of tlic Loyabad 

material says “ The 

dense interstitial 

coaly 

matter between 

the 

spJierulites 

is broken 


up by numerous shrinkage cracks, which have developed subsequent- 
ly to the growth of the spherulitcs. These cracks have been filled 
in with calcium phosphate, which mineral also occurs in the cracks 
and cavities of the outer zones of the spherulifes.” Speaking of 
analyses A and B he says of B “ Except for the secondary calcium 
phosphate present in this material, the composition compares closelv 
with that of the Karanpura spherulitic rock.” 


* B 00 hif paper “ On Some Ooourrenoei of Sphemiitio Siderite and other CarboziAtis in 
Sedimenti^’* Q. J. 0. 9., Vol LXXXI, 324, pt. 4, 1925, pp. 667-706. 
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It is well known that apatite is partially soluble in such waters 
as would percolate through coal seams. Sir Thomas Holland says 
{op, dt. p. 135) : — “ It seems natural to expect that slow oxidation 
of the coal by oxygen dissolved in circulating underground waters 
would result in the production of carbonic acid and consequent 
formation of carbonates for decomposing silicates of iron, lime and 
magnesia.” 

If we can now show that the phosphorus content of mica-perido- 
tite in a coal seam high in phosphorus and at some depth from the 
surface is apparently less than another specimen also below ground 
but associated with the same coal seam which is here lower in phos- 
phorus, then the source of this element should be evident. Sir 
Thomas Holland-^s highly phosphatic peridotite (5*234 per cent, of 
P 2 O 5 ) came from the shaft of the Jubilee Pit in Karharbari colliery, 
Giridih. An analysis of the coal from this area has been given and 
shows a very low phosphorus content. 

Sir Thomas Holland did not include complete analyses of his 
specimens and, as I could not trace any such analyses in the Geologi- 
cal Survey Laboratorv Book of that period, I presume the chemical 
investigations were made by Ur. P. Briihl. It is therefore fortunate 
that I procured from Dr. Briihl in 1912 the following analysis : 


Analysis of Mica-Peridotite, Oiridih Ooalfidd. By Dr, P, Briihl, at 

Sibpur. 

Analysis on sample dried at 105°0. — HgO 2*60 per cent. Rock 
obviously deeply altered, although hand specimen fairly fresh 
looking. 


SiO, 

TiO, 

A1,0. 

Fe,Os 

FeO 

MgO 

CaO 


K*0 
Ka,0 
P2O* 

V,0» 

Cp,0, 

F . 

a . 

CO,. 

H^O (abo^e 106®) 


40-60 

4-30 

6- 00 approx, 

7- 00 „ 

6-30 

11-80 

9-00 

4-36 ; largely in hydro-biotite. 

3-18 

1- 81, as apatite. 

-02 

•036 

•20 

•017 

3-70 ; partly in dolomite or caloite. 

2- 70 


99-922 
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In tills analysis ilie I’gOj percentage is less than 2 (CaaVgOg 
equivalent about ‘i ti) l)ut the rock, in the slides examined by me, is 
deci(l(vlly ]Um fresh, nor is l^ie exact source of the .specimen known. 
To obtain jiiore suitable information I had the following analyses 
t)iade< — • 


Aualyses o/ M Ira-iwt idoiitr Djikvs. 



I 

P. i\ R. 

11 

P. i\ R. 

III 

S. K. C. 

IV 

S. K. C. 

V 

P. C. R. 

(SiO 

nM 

27-78 

■i 

36-53 

31-81 

TiO 


3-48 


1-80 

3-98 

AI,('»3 .... 


7-33 


14-08 

10-88 

Fo.Ob .... 


4-70 

3-77 

5-63 

2-13 

FrO .... 

8-22 

(»-82 

8-07 

6-26 

5-43 

MgO .... 

O-bO 

10-05 

7-84 

7-20 

8-79 

CaO .... 


1002 

7-(10 

8-51 

8-51 

Ma/J .... 

1-.38 

0-75 

t-2l) 

1-70 

1-41 

K,() .... 

M2 

3-77 

4-73 

M8 

.3-53 

If .0 (rtioiht.) . 

5*00 

1-06 

3-01 

5-70 

0-33 

If/) (comb.) 

0-80 

! 1-31) 

0-38 

1-05 

0-20 

€0 

nil 

13-91 

4-99 

6-14 

18-41 

i\6i .... 

214 

4-38 

2-77 

4-13 

4-75 

Total . 

1()0()8 

100-34 


lOOOl 

100-05 

Sp. Cravify 

2-53:1 

3-01 

H 

2-60 

2-803 


r.C II. — Mr. I*. (\ ]lo,\, Abaibt. Curator, Coulogkal Survey uf India. 

IS. K. C.— Dr. tS. K. Cliatterjcc, Assist. JSupdt. C}ci»l()gical {Survey of India. 

I. Croatly altered miea peridotito from woikings of Central Pit, Scrampur Colliery, 
Ciiidih Coaliield. \ 

II. Typical Mica-peiidotitc, Mugina area, Raniganj Coal-field. 

III. Mica-peridotito from Baliira CoUiory, near Kulti, Raniganj Coal-iicld. 

IV. Poridotito dyke with mica in Dishargarh seam, Dharma Nala, Raniganj Coal 
llold. 

V Peculiar apple green poridotito dyke in 14 seam Bhalgora colliery, Jharia Coal-field. 

iV.R.— All the aiialvscR .slum tiacos to *17 jicr cent. (TV) MnQ ; BaO is alst) present 
nhcn looked foi ; sulphur was nr)tcd (0*24 percent) in 1. in none of the samples could 
any peridote (t>li\inc) «)r iccoguisahle augite be detected in microscope sections. Bronze 
mica is picscnt abundantly in 1, II and III, less so in IV and almost absent in V. 
Apatite is common in all, but is most conspicuous in II, IV and espec-ially V. Serpentine 
is seen in almost all thi slides. Its oeciiiience appears to be intimately related to areas 
in whi(h olivine has dccompotcd and also to jiatclies in which calcite (dolomite) is now 
piCbont. Specimen I appears to have been severely leached of soluble constituents by 
percolating v\ater. Specimen V effervesces with acid. In my opinion the bronze mica is 
a paramorphio mineral of an original poridotite, Yhercas the dykes and sills as now found 
are so altered that the term peridotito is misleading. 
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The phosphorus content ol the analysis of 1, from North Central 
Pit, agrees very well with that by Dr. Briihl and is lower than that 
from the Jubilee Pit. It has been shown that the phosphorus 
content of the coal s(3am in this ncighbourliood is considerably 
higher than that of the same coal seam at the Jubilee Pit. We 
are presuming of course that the phosphorus content of the perido- 
tites is fairly constant. Nevertheless the peridotitc from North 
Central,. Pit although collected 500 feet below ground is greatly 
altered and has obviously been subject to the leaching action of 
percolating waters. I would draw attention to the fact that the work- 
ings, particularly the eastern and south-eastern workings, of Soram])ur 
colliery (see Plato 27) are subject to the percolation of considerable 
quantities of water which finds its way along the seam from its outcrop 
and the faults to the east and north-east. 

It is not to be forgotten that the doleritc dykes may not be above 
suspicion in this connection, because it is quite certain that their 
physical etfects in coking tlie coal arc not the only cli’ccts they 
j)roduce. In the vicinity of liawanwara, Chhindwqra Jiistrict, 
Central Provinces, ,I found* a dccj)ly decomposed dolcrite dyke in 
association with which in the adjoining shales there was a marked 
development of fluors])ar. It appeared as though the fluorine laid 
come from the igneous intrusion. Unfortunately I liave not been 
able to coni])lete an analysis of tlie olivinc-dolerite dyke near the 
Dee]) Pit, Serampur colliery, Giridih, but the following analysis 
by Jf. H. Washington (Bull. GeoL Soc. Amer,, Vol. ]). 774) 

of dolcritic basalt “ I ” of about tlie same ag(’ from the Itajniahal 
Hills (Ramchaiiderpur) shows a liiglier phosphorus content than 
similar material “ II ” from the (^cntral Provinci's (Bhourameta 
Hill, Chhindwara). 

L IL 

r)3-45 49-98 

15-24 12-61 

1-2G 2-83 

8- 20 11-71 

5-83 5-42 

9- 32 10-00 

3-03 2-()5 

M2 0-30 

0-56 0-95 

0-47 0-24 

0-50 2-27 

0-78 0*37 

0-13 0-23 

Total . 99-89 99-66 

E 2 


AbOa 

F02O3 

FoO 

MgO 

CaO 

Na^O 

KjO 

HaO+ 

HjO- 

TiOa 

PaOb 

MnO 
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To appreciate to the full the exceptional character of the dolerite 
and mica-peridotite igneous rocks of Bengal and Bihar, as regards 
their phosphorus content, it may be stated that the mineral apatite, 
which is the chief ])hos]:)horus-carrying mineral of rocks, is most 
common in the gneisses and such like metamorphic rocks ; that it is 
more common in granites and acid igneous rocks than in basalts 
and dolerites ; and that it* is generally considered to be a relatively 
rare constituent in peridotites. In their paper “ The Composition 
of the Earth's Crust Drs. F. W. Clark and H. S. Washington 
calculate tlie phosphorus percentage (given as P 2 O 5 ) in the average 
composition of igneous rocks as 0*]4. From these data it would 
appear that the Coal-Measure strata of the Damuda valley and 
adjacent coalfields not only lie in a tract containing rocks rather 
higher in ])hosphorus than the normal, but are also intruded by dykes 
of igneous rf)ck of exceptionally high phosphorus content. It is 
therefore not remarkable that the coal seams contain somewhat 
higher amounts of phosphorus than is considered normal elsewhere, 
and it must be assumed that to find coal with a low phosphorus 
content in the Damuda valley coal-fields will be quite exceptional. 
If this deduction is quite logical, as it appears to be, the arguments 
in favour of conserving the low phosphorus coal in Karharbari 
Colliery are unanswerable. 

I am very grateful ^o numerous friends for their kind assistance 
in constructing this ])aper. Mr. V. S. Wliitworth has supplied a 
number of valuable analyses; Dr. E. Spencer has also provided me 
with several analyses of coal and other data ; Mr. F. G. Percival 
has been generous enough to secure the analyses of the coal used at 
the Agricultural Implements Co.’s, works. The analyses of the Indian 
mica -peridotites were carried out in the Geological Survey Labora- 
tory by Dr. S. K. Chatterjee and Mr. P. C. Roy, to whom I am greatly 
obliged. It is, however, not too much to say that, without the 
detailed analyses made for me by Mr. A. Dawes Robinson and the 
very liberal help given by Mr. H. Lancaster, this paper could not have 
been prepared. 

^ Prof, Paper No. 127, 1924, Dopt. of the Interior, U. S. Oool. Surv. 
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The Distribution of the Gault in India. By G. de P. 
Cotter, B.A., Sc.D., M.InstM M., M.Inst.P.T., 
Superintendent, Geological Survey of India, 

T he recent discovery by Major L. M. Davies of a Gault fauna 
in the Samana range in the tribal territory west of Kohat 
has led me to review our knowledge of the Gault in India. ^ 

That a Gault fauna existed in the Samana range has long been 
suspected. In 1891, during the Miranzai expedition under General 
Lockhart, a number of fossils believed to be of Cenomanian or 
Gault age were sent to the Geological Survey Office by Major Main- 
waring.® They are mentioned by Middlemiss in his memoir on Hazara» 
in which he expresses the opinion that the Samana fauna is of similar 
age to a fauna which he himself Lad collected from the Giumal 
Sandstone of Hazara, and he regarded both as of Cenomaman age. 
He notes however that Waagen and Wynne had favoured a Gault 
age for the foaailiferoiis beds of thia horizon in Hazara.® C. L. 
Griesbach accompanied the Miranzai expedition for geological investi- 
gation. His notes on the range are, however, very fragmentary^ 
and little was added to our knowledge of the Cretaceous of that 
area. Subsequently Sir H. H. Hayden was deputed to accompany 
the Tirah Expeditionary Force in 1897, and collected brachiopoda 
and belemnites which were referred to the Cenomanian by Ncetling.® 
Up till 1917 the age of the Hazara and allied faunas was believed 
to be Cenomanian, in accordance, with the view of C. S. Middlemiss. 
But during the years 1915 to 1917, with the assistance of Mr, 
Bankim Behari Gupta, now Sub -Assistant, Geological Survey of India, 
I was engaged in overhauling the collections of Indian fossils in 
the fossil gallery of the Indian Museum. During the re-examina- 
tion of our collections, it became necessary to check the identifica- 
tion of many species, both in cases where the identification appear- 
ed incorrect or where the original generic or specific name had been 
changed. Several changes of a more important kind were made; 

' JSec., Oedl, Surv, Ind., LIX, p. 16. 

* JLfem., Oeol. Surv, Jnd., XXVI, p. 38. 

■ See Waagen and Wynne ; Geology of Mt. Sirban , Mem., Oeol. ISurv. Ind., IX . 
p. 342. 

Oeol. 8urv. Ind., XXV, p. 80. 

• Mem., Oeol. Surv. Ind., XXVIII, p. 104. 
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tliUH tlic subdivisions nnd stagos of tho CJondwana system were 
revised ; tlie marine Permian was exlubited separately from the 
Carboniferous. Amongst the (‘hniiges introduced was the transfer 
froju llie Cenomanian to the (hiult of (h S. Middlemiss’ collections 
from ilie*Giunial Sandstone of Hazara. An intensive study of the 
fauna by Mr. (iupta and myself showed tliat the fauna was most 
closely related to the lower Cault of Kurope. Amongst the species 
provisionally identified and exhibited in the Museum show-CJise 
in l!)17 were:-- 

Douvilleicmis mawnnllatmn (Schlotlioim), Araiiihocrras lyelli 
]jeyn, PhoUylomifa ffniciu'Hsis Piet. & Uoux, TnrImifNia obesa Sow., 
Ttnho (jiYssh/ainis Piet. & Itoiix, and Solar iimt moniliferum Mich. 
All the above came from a single locality, the village of Jabrian on 
the Haro Hiv(‘r (Survey sh(‘et hit. 47' ; long. 73° 14'). , The 

section is described on page 200 of C. S. Middlemiss’ memoir.^ 

fn addition to these from Jabrian other specimens collected 

by Middlemiss were idemtilied and exhibited as follows Mortoniceras 
wfUttnm Sow., Ilawifos atfrnaatas from a village named Wijjian 

(hit. 33’ 17'; long. 72 19'), Mortonicoas wflatum Sow. from 

Dhantaur (lat. 34'" 7' 30"; long. 73’ IG',) Tnrbtahda hi'jdicafa 

Brocehi, from Janomar Hill (lat. 33° 47'; long. 73° 0' 30"). 

When writing this paper, I again ch(‘ck(*d these identifications, 
and find it necessary to make some changes. 1 sub-join some notes 
on the fauna, with such re\dsions as 1 liave adopted. 

Dourillcicfoa.'' nuiouinllattnh (Schl.) : — 

There ap])ears to be no doubt in regard to the identification of 
this species. The number of ribs on the last whorl of the Hazaia 
spe(*imens varies from PS to 30. D'Orbigny (Palawifologir Frav- 
Qaise) states that the number of ribs varies from IG to 30. Pictet, 
in his descri))tion of the Swiss Albian fauna,® mentions that the 
ribs on his specimens vary from IG to 25. Four out of six of our 
s])(‘cimens have ribs of numbers between 2G and 30 on the last 

whorl, and therefore it is to be remarked that the variety with 
more numerous ribs a jipears to be more characteristic of the Jabrian 
locality. The fossils are casts, and the spines are not preserved. 

1 Mew., (hoi. Siirv. M.. XXVT. 

- F. il. Pictet aiul W. Roux ; l)o.scri|)tion dea MolIuMqupR foRsilcH doB gr^g vertg dos 
environs do (leneve : Mem. Snc. j)hys. el hht. vat. (h»., XT, p. 257 ; XII, p. 167 ; XIII, 
p. m). 



Part 4.] 


Cotter : Dtstribution of the Gault, 


407 


Acanthoceras lyelli Leym. : — 

There are seven well-preserved casts, all from Jabriaii The 
fossils agree exactly with the type figures. 

Pholadomya genevensis Piet, and lioux : — 

The Indian species is apparently very closely related to JUctet 
and Roux’s type. I am not, however, certain whether it is to be 
regarded as identical, and consider it safer to describe it as P. sp., 
cf. geMcoensis. In P. genevensis the postero-dorsal profile is sliglitly 
convex ; in the Indian species it is flat or very slightly concave in 
this region. 

Terehratula obesa Sow. : — 

The species may be compared to Stoliczka’s figures in Plate 
V, figures 5a, 55, and 5r of his “ Cretaceous Fauna of vSouthern 
India ”, Vol. IV. I doubt, however, whether the species can be 
separated from P. var. dntempJmna D’Orb, Tlie figures 1-9 

in Plate VI of Davidson’s ‘‘ British Fossil Brachiopoda ” ajipear 
to agree. I prefer to call the Indian species T, duiemjdeana D’Orb. 

Turbo giesblganus Piet, and Roux ; — 

The specimens are merely casts and cannot be identified with 
certainty. They may be described as T. sp. cf. gresslyanus. 

Solarium moniliferum Mich. : — 

Although the specimens are generally casts, traces of the orna- 
mentation are ])reserved. The identification appears correct. 

Mortoniceias tnflafnm How. : — 

Two s])ecimens were referred to this species, one from Wijjian, 
and the other from Dluintaur. The specimen from Dhaiitaur is a large 
ammonite, 15 cms. in diameter. The identification appears correct, 
but the Mo)tonice)as should now be changed to luflaliceras,^ 
The specimen from Wijjian is an Injlatice^as, but 1 think it 
possible that it is a different species from /. iujlaluw. Only a small 
portion of the outer whorl is prescived ; this shows irregularly 
bifurcating ribs without tubercles. The fragmentary condition 
renders precise identification impossible, but a comparison way 
be made with InJIaliceras wjiatum Sow. 

The Jabrian fauna with DouviUeirpuis manmidlafum and A(an- 
thocems lyelli must be regarded as low^er Gault in age and appears 

* C. Stieler : Uebei B'>K''nHnnte Moitonicmtenailcii in (Ibb Caiill: Centtall latt 
fiir Min., (1020). p. 392. 
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to be precisely the equivalent of Major Davies^ Samana beds. The 
Wijjian ammonites are, however, more suggestive of the Vraconnian 
(upper Gault to basal Cenomanian). The same may be said of the 
Dbantaur ammonite. The single brachiopod from Janomar Hill^ 
Joes not help us to fix any precise age, but it agrees very well with 
the general age of the Hazara Cretaceous. 

North-west of Rawalpindi, Wynne obtained from the Giumal 
Sandstone two Trigoniw, viz. T. vcntricosa and T, costata,^ T. 
ventricosa is a Neocomian form from the Umia beds of Kachh. As 
regards T, cosiata, this, 1 think, merely means that the Trigonia 
in question belongs to the section CostatcB. If so, it does not give 
any precise definition of age. In Kachh the section CostatcB ranges 
from the Putchum to the Umia groups. 

In the Attock district, Mr. Lahiri found a Perisphinctes in the 
Giumal Sandstones, wliicli, although not too well preserved, appears 
to be very close to, if not identical with, P- bleicheri de Loriol, 
a species from tlie Umia beds of Kachh, age basal Cretaceous.* 

The last occurrence coupled with the Trigonice noted above 
would seem to show that the Giumal Sandstone ranges down to the 
lower Cretaceous, while the ammonites of Hazara indicate that 
horizons as high as lower Cenomanian may be expected. 

Sir H. H. Hayden’s Cretaceous fossils from Tirah are rather too 
fragmentary for identification. Amongst them are specimens of 
a Ithjfiichonella very close to R. mutm Stol. and of Terebratula dutem- 
pleana from the Waran valley ; several belemnite fragments, a 
Terebratula, probably T. duiem pleana, and some ammonite frag- 
ments from the road leading from the Arhanga Pass into Maidan ; 
and several very poorly preserved fragments of a Perisphinctes- 
like ammonite from other localities. 

The Giumal Sandstone of the Himalaya has been studied by 
A. Spitz, whose paper in the Records of the Geological Survey of 
India® shows that the fauna ranges from Neocomian to Cenomanian. 
One species— sp. — has its nearest relatives in the 
lower Gault and Aptian ; another, Stoliezkaya dispar, indicates a 
Vraconnian horizon. 

In the peninsula of India, in the state of Gwalior, the Bagh 
beds contain a fauna which has been studied by E. Vredenburg 

^ See Mem.. Oeol. Surv Ind., XL, p. 384 and references. 

» See Pal Ind., Sor. IX. Vol. I, p. 194, Plate LV, fig. 4. 

» VoL XLIV, p. 197 et seq. 
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and R. Fourteau.^ From the researches of the latter it appears that 
the Bagh Bed fauna is to be regarded as upper Gault or Vraconnian 
in age, and therefore to be correlated with the Injlaticeras injiatum 
horizon of Hazara. 

Injlaticeras injiatum is also reported from Sandoway district on 
the Arakan coast, from the Cretaceous rocks of that area.* There 
is also the rather doubtful occurrence of a species of Placenticeras 
from Ramri Island,® which would indicate a Cenomanian horizon. 

The Cretaceous of Southern India commences with the Ceno- 
manian and ranges to the Danian, with a rich fauna. On the other 
hand, in Baluchistan the middle Cretaceous is entirely absent.® 

In the Salt Range E. Koken ® showed that the Cenomanian 
was missing, and that the lower Cretaceous marls and white 
sandstone were overlain by the Danian Cardita beaumonti beds. 

In Sind the lower Cretaceous and Danian are developed, but the 
Cenomanian is missing.® 

In Kachh the lower Cretaceous (Umia beds) is developed but the 
rest of the Cretaceous is missing. 

Reviewing these facts, it is remarkable that while the Ceno- 
manian is richly developed in the continental area of Southern India, 
it is missing from the geosynclinal areas of Kachh, Sind, Baluchistan, 
and the Punjab. This is an example which supports E. Haug’s 
dictum in his Traitfi d6 Gfologie (vol. I, p. 505). “ Toutes les fois 

qu’un terme d6termin6 de la s4rie s4dimentaire est transgressif sur 
les airea continental es, le meme terme est en regression dans les 
g6osynclineaux.’’ If it is true that the marine transgression of the 
Cenomanian was accompanied by oscillations in an inverse sense 
in the geosynclinal part of India, it appears that the Gault, being 
an age of transition, when these counterbalancing movements were 
commencing; is very poorly developed both in the “ continental ’’ 
and “ geosynclinal” areas of India. 

1 E. Vredenburg : The Ammonites of the Bagh Beds: Rec., Oeol. Rvrr. Ind., XXXVl 
p. 109. R. Fourteau : Les Echinides des “ Bagh Beds ” ; id. XLIX, p. 34. * 

* Mem.f Oeol. Surv. Ind., X, p. 311. 

• Mem., Oeol. 8urt\ Ind., XXI, p. 48 footnote. 

^Sec., Oeol. Surtr. Ind., XXXVIII, p. 189. 

* Centralblait, IV, 439 

• See section facing p. 88, Mem., Oeol. Surv. Ind.. XVII. 
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The Age of the so-called Danian Fauna from Tibet. 
By G. de P. Cotter, B.A., Sc.D., M.Inst.M.M., 
M.fNST.P.T., Superintendent, Geological Survey of 
India.^ 

I N reviewing the meinoir of Prof. II. Douville upon the Creta- 
ceous and Eocene of Tibet {Pal. Ind., New Ser., Vol. V, Mem. 
No. 3) M. Dolfus remarked (Revue Critique de Paleozoologie, XXIV, 
p. (IG) “ 11 y a pen de formes arlmises eomrne provenant reellement 
de TEocfine • .... 6videmment nous sommes 

ici dans le Luteden et, com me In sedimentation est concordant e 
et continue avee les couches attribuees an Danien, il y a la" une 
(jiicstion embarrassante relativement h T Koc&ne inferieur, & moins 
(]uc ces couches daniennes ne soieiit en realite eoeeniques comme 
leurs Genres de Mollusques le donne k croire. 11 y a la un desac- 
cord eiitre les Molluscpies et les grands Foraminifferes qui appelle 
de nouvelles etudes et une verification soigneuse.’’ 

M. Dolfus here suggests the possibility that the so-called Danian 
of Tibet may really be Eocene, as the molluscan fauna suggests. 
The same views were lieM inde])endently by the late Mr. E. Vreden- 
burg, who has left some scattered notes upon the siibjeet, in which 
he attemj)ts to show that the molluscan fauna of the so-called 
Danian is really an upjier Riinikot to I^aki fauna, and that the 
Cardita heaumouti horizon and lower Ranikot stage are entirely 
missing. I shall briefly recapitulate the main features of the 
geological section. 

The geology of south-east Tibet was described by ’ Sir H. H. 
Hayden in the Memoirs of the Geological Survey of India, Volume 
XXXVl, part 2. Prof. Douville gives a list of the various horizons, 
compiled from sections given on pages i4 and 51 of Sir IL IT. Hayden’s 
memoir. These are numbered 6 to IG, as follows : — 

16 Shales and sandstones (Dzongbuk shales). 

15 Orbitolites Limestone with Aheolina. 

14 Calcareous Shales with Spondylus. 

^ Written partly from notes left by the late E. Vredenburg, Superintendent, 
Qeologioal Survey of Iqdia^ 



Part 4.] Cotter : So-called Danian Fauna from Tibet. 


411 


13 Operculina Limestone. 

12 Gastropod Limestone. 

11 Ferruginous Sandstone. 

10 Grey limestone with Brarhiopods. 
f Litholhamnian Limestone. 

0 < Red sandy Limestone. 

(,Grey Limestone. 

8 Brown Limestone with Omphalon/clus. 

7 Thin-bedded Limestone with Vola qundricostata, 

G Massive Limestone. 

G Calcareous Shales. 

Mr. Vredenburg suggested in ]908 (Her., Geoh Su7V. Ind., XXXVI, 
p. 189) that the Ferruginous Sandstone (No. ] 1 of the above table) 
represented the Cardita beawnonti horizon, and that, if the section 
at all resembled those of Sind and North West India, there was no 
difficulty in sujiposing that the lower Eocene, which is of extremely 
rare occurrence as a fossiliferous deposit in India, might be missing, 
and that the beds above No. 1 1 might belong to the widespread 
middle Eocene. 

Prof. Douville, however, in the work quoted in the first para- 
graph of this paper, ascribes beds Nos. 12 to 14 to the Danian, as 
well as bed No. 11, the age of which is not determinable owing to 
the absence of fossils, but which, it may be admitted, may possibly 
be actually Danian and Ihe equivalent of the Ca)difa bemmonti 
horizon^. The age of beds 13 to \4 is, however, in dispute, and I 
shall try to show that they are in reality upper Ranikot to Laki in 
age. The following table shows the fauna of these beds as determined 
by Prof. Douville : — 

Name of fossil. Bed 12. Bed 13. Bed 14. 

Nautilus pseudo-bouchitfdi Spendler . . * • also in bed 9. 

Nautilus cf. rota Stoliczka .... ♦ 

Oisortia depressa Sowerby .... ♦ 

Ovula cf. ellipsoides B’Archiac and Haime . * 

Terebellum distortum D’A. and H. . . . * 

Qosavia salseusis (D’A. and If.) . . . * 

Lyria sp * 

Chempu s tibeticus DouvWU, n. fi]\ . . * 


» It might equally well be of Ranikot age. 
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Name of fossil. 


Bed 12. Bed 13* Bed 14* 


(Jhenopnji {ffipjiorroir) cuhnnhariatt D’A. and H. 
Drepaunrhilu.'i fn.>*()i(len D’Archiac . . . 

(Jampfff! If cf. hrevc . . . 

Campnri^h bim ius Y)<)\i^i\\v Hp. . , 

Nalira d. jlemingi D’A. and K. . 

VelatPfi UbeticALs J)ouvilIr n. h]). 

Venerivaxlin hj). . 

Corbis cf. lamelh.s(i Lamk .... 

fjima Mqmmijrra (jloMfuss .... 

Cfuiina cl didfins Dcsh .... 

Spondf/lm rovalti D’Arcbiac .... 

Delhetdin haydeni Doiivdlr ti. sp. . 
Lcpidorbiloide.^ libpfira Doiivillc n. sp. 
IjppidorbitoidpR polygonnlis Donvillc n. np. 
Operrulina ranalijpra J)’AK'liiac 
Operculitta Jutrdet D’A, and H. . . , 

Sideroliles mi/tcella D’Archinc 



I propose to consider each of these species, with the help of Mr. 
Vredonl)urg’s notes. 

Nautilus pseudohouchardi.- Prof. Douvillo notes the similarity 
of the Tibetan form lo N.labechei D’A. and H., from the Laki of 
Sind, lie states that it differs in that the whorls are less high 
and more llatftmed above. Mr. Vredenburg remarks : “ It is by 
no means certain tJiat this species differs from N, labechei; 
the Tibet s])ecimen has reached a more advanced stage of growth 
than D’Archiac and Haime’s type, and it is a common thing for 
Nautili of this gronj) to acquire taller whorls with increasing age.” 

Nautilus cf. rota. -Mr. Vredenburg remarks : “ This form does 
not resemble any fossil from the Danian of Sind. It is closely 
related to Nautilus forbesi D’A. and 11., the commonest species of 
the Laki, but it has much more crowded septa.” 

Gisortia depressa. Mr. Vredenburg in his posthumous memoir 
on the genus Gisortia {Pal. Ind., New Ser., Vol. VII, part 3) expresses 
the opinion that tliese specimens from Tibet must be referred to 
Gisortia tuberculosa Duclos, which is an upper Ranikot fossil in 
Sind. He notes also that the Tibetan fauna which I am now dis- 
cussing is middle Eocene and not Danian. At the time of writing 
this paper Mr. Vredenburg’s work on Gisortia is still in the Press. 

Omla cf. ellipsoides. — This is only a cast, very much resembling 
certain casts from the Laki of Sind. In Mr. Vredenburg’s “ Supple- 
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ment to Ooesmann and PiflBairo’s memoir on the Mollusca of the Eanikot 
Series/’ now in the Press, it is stated that D’Archiac’s species is 
founded upon a damaged and distorted specimen. 

Terebellum distortum.—Thi^ is a very common fossil, according 
to Mr. Vredenburg, both in the Ranikot and in the Laki. • 

Gosavia saisewsis.— -D^Archiac and Hairnets species Voluta salsen- 
sis is referred by Mr. Vredenburg {Rec,, Geol. Surv. Ind,, LIV, p. 
267) to the genus Aulica rather than to Gosavia, It is from the 
middle Eocene of the Salt Range. 

Lyria sp. is too incomplete for determination, but according 
to Mr. Vredenburg “ resembles many tertiary forms both in India 
and Europe.” 

Chenopus tibeticus is a common Laki fossil in Sind. There is a 
premutation in the Ranikot described by Cossmann and Pissarro 
Chenopus dmorphospim. In Mr. Vredenburg’s Supplement, 
above alluded to (not yet published) there is a comparison and diag- 
nosis of both the Laki and the Ranikot form. 

Chenopus columbarius.- The Indian species referred by D’Archiac 
and Haime to Rostellaria columbaria Lamk. is a characteristic Laki 
fossil. 

Drepanochilus fuMdes. — Mr. Vredenburg remarks : “ The fossil 
referred by Prof. Douvill6 to Drepanochilus fusoides differs from D’Ar- 
chiac’s type from the Ranikot, but corres])onds with an unde- 
scribed species, very abundant in the Laki.” 

Campanile cf. breve and (\ brevius. — Mr. Vredenburg states : “ I 
have not noticed in the Laki any Geritheunis so broadly conical as 
Campanile cf. breve and C, brevius from Tibet, but similar forms 
occur in the Ranikot.” 

Natica flemingi. — Mr. Vredenburg states this to be a Laki fossil 
from the Salt Range, 

V elates tibeticus, form has been already discussed by Mr. 
Vredenburg in his Supplement to the Ranikot Mollusca (in the press). 
It corresponds, in his opinion, with F. affinis D’Arrhiac and Haime, 
and characterises both the Ranikot and the lower zones of the 
Laki. 

Venericardia sp., Lima squamifera, and Chaim cf. distans are all 
poorly preserved specimens and are, Mr. Vredenburg thinks, too 
incomplete to take into account.” 

Spondylus roualti, — This is a characteristic Laki form. 
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From till* above it is clear that the niolliisca indicate in the clearest 
manner possible the Eocene and probable upper Kanikot to I^aki 
a^e of tlie.M* Tibetiiii beds. The foraminifera, which M. Dolfus 
thoii^difc were in di.sii^r(*eiiient with the inollusca over the question 
of ag(‘,, may now be examined. Yet I doubt if M. Dolfus would 
to-day express the siinui opinion as to the Cretaceous aspect of the 
foraminifera, since recent work has partly modified our views on 
the subject. 

Omitting the species rel erred to Delheidia and tJie Hydwzoa, 
but which some have tliought to be one of the foraminifera, there 
are two species of Lepidorhif aides, two of OpctcuUna, and one of 
Side rallies. 

Operculina \Mnalifera is a Sind form which, according to Mr. 
Vredenburg, characterises the highest zone of the Ranikcl. It 
occurs also in Burma in the Yaw stiigc (upper Eocene).^ 

Operculina hardei is a Sind form associated with Nummuli/es 
(jaransensis according to D’Archiac and Ilaime. Mr. Vredenburg 
notes that under this name two forms appciir to have been de- 
scribed, one an Oligocene Operculina found in company with N, 
(jaransensis,^ and another form wliicli possibly is specifically distinct, 
and which occurs in the Ranikot. 

Siderolites miscelUi, originally descTibed by D’Archiae and Hainie 
as Nunnnulifes miscella is associated with Eocene fossils in Sind, 
and it has been explained in Mr. Vredenburg^s Supplement 
(in the Press), that, with the exception of Cardita bcaumanli 
itself, all D’Archiac and Ilaimc’s types appe^ir to be Eocene or 
later. Mr. Vredenburg (Her., Geol. Surv. Irid., XXXIV, p. 86), 
originally regarded the s])ecies as an Assilina and states that it 
characterises the two upper zones of the Ranikot series. Nuttall 
iUec . Geol. Surv. Ind., LIX, p. 125), also places Sideralites miscella 
in the upper Ranikot. The two species of Lepidorbitoides are new 
and the genus has hitherto not been found in India. 

Omitting for the moment sucli evidence as the occurrence of 
Lspidorbiioides may give, it appears that we cannot only say that 
we arc dealing with an Eocene horizon, but can to some extent 
correlate the Tibetan beds with those of Sind. 

1 Her., Geol Surv. Ind., XLl, p. 238. 

N. garanseiiftia, closely allied to N.fichtelh is the megaspherio fonn of N, intermdius. 
8ee Rec.t Choi Surv. Ind., LIX, p. 125. 
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Prof. Douville mentions two characteristic Luki fossils from the 
admittedly Eocene beds, (No. 15), immediately above the beds of 
disputed age. They are Vulsella htgumen and Ostioda Jlewingi,^ 
With these two molluscs is found Alveoli na oblotiga, which is 
found in Sind in association witli Nummulites pluriulatus in the 
upper Ranikot. 

It would aj)pear therefore that tlie bed numbered 15 — OrW- 
tohtes limestone with Alveolina — is not. to be regarded as separable 
by any stratigraphical gap from the beds 12 to 14 immediately 
below. We appear to be dealing witli a Laki horizon in the case 
of bed 16. SpomUjlvs romlti, which characterises bed 14, is a 
typical liaki species according to Mr. Vredenbiirg. Velufes affinis 
ranges from the upper Ranikot to the lower Laki (Meting Shales). 
Other syiecies mentioned above are, as will be seen, more cliaiac- 
teristic of the Ranikot, but there is a ilistinct Laki element in the 
fauna. Chrnopus tihelivus has a premutation in the Ranikot, viz,^ 
Uli. (limorphospim (\ and P. It appears probable, on reviewing 
the whole evidence, that the nearest equivalents in Sind would 
be zone 4 of the I?anikot and the lower division of the Laki or the 
Meting Shales, 

It remains to discuss the question of tlie jiresence of Lepidor- 
bitoides. At the time that JVof. Douville wrote the memoir on the 
Cretaceous and Eocene of Tibet, I believe tlie current views were that 
Orb'itoidcs (.V. sir,) and Lepidoibiloides (ty])e 0. sonalis) wore strictly 
Cretaceous, that Oillioplutymwa was strictly an Eocene genus, 
and that Lepidocgclina was Oligoceiie and Miocene. 

In 1917 M. Douville published an account of the Stanipian 
fauna of Trinidad, ^ in which he noles the jiresence in association 
of Orthophagmma stellata and Lepidonjchna (holepidina) puslulosa. 

Cushman,® in a paper published in 1920, expresses the viev' 
that Lcpidocgclina occurs with Oithophiagnmia in the Eocene in 
America, and that Orthophragmina is not found in Oligocene beds, 
which contain Lepidoci/rlina alone. 

The occurrence of Lepidocydina in the upper Eocene seems 
now to be an established tact. 


* For the of O. jkmingi set* Rec., Gaol. Sura. Inrl., XLVll. p. 107. Mr. Vredon- 
burg, in liis unpublmhM says that Vuhelht Uguinm D’A. and II. is a Laki species, 
and replaces a Hanikot Vulseila which he hob ufeiird to V. crisjmUi Fischer. 

“ Comp'aJi-Randus Afod. Sci.f V»)l. 164, p. 841. 

® The American species of Orthuphtaginina and Lepidocydina ; U. 8. Qeol, Survey, Prot 
Paper 125-D. 
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It is probable that LepidocycUna sprang from some such an- 
cestral type as Orbitoides (Lepidorbitoides) sociahs from the Maes- 
trichtian, in which the equatorial chambers tend to become hexa- 
It is not difficult to suppose therefore that there may have, 
existed ,in the middle Eocene some intermediate types linking 
Lepidocyrlina with Lepidorbitoides. The two Tibetan species appear 
to tit into their proper places as middle Eocene species in the evolu- 
tionary tree. • 

There has been of late years some discussion as to whether 
Orbitoides (s. str.) passes up to the Eocene.^ Checchia-Rispoli, who 
has for years resisted the view that Orbitoides (s. str.) is Cretaceous 
only, Orthophragmina Eocene only, and LepidocycUna post-Eocene 
only, has recently written a somewhat controversial note,^ main- 
taining his original view that all three genera can co-exist in the 
Eocene. He quotes with triumph Prof. Douvill^’s admission that 
his original conclusion was “ un peu trop absolue et 4 laquelleila 
(St6 n^cessaire d’apporter des temperaments.^’ 

A curious mixture of Orbitoides^ Lepidorbitoides, and Orihophrag- 
mina is found in Cahetia, and is described by A. Riabinin in this 
paper it is suggested that there is a mechanical mixture of Creta- 
ceous with Eocene types. Apparently A. Silvestri has suggested 
a similar mixture to explain several such occurrences in Italy. In 
India, it is quite common to find derived nummulites in the Murree 
Beds and in the Siwaliks ; these nummulites have been deposited 
in the Siwaliks and Murrees as fossils from the Eocene Nummulitic 
Shales which immediately underlie tliem. Fossil nummulites are 
easily transported by water, just as pebbles are transported, ' and 
become incorporated in rocks of later age. 

There is no reason for regarding the Tibetan species of Lepi- 
dorbites as derived forma ; on the other hand, it is by no means 
certain that Lepidorbitoides is as a genus strictly confined to* the ' 
Cretaceous. The evidence of the Laki age of the so-called Danian 
of Tibet appears to be overwhelming, and there appears to be no 
course open but to register the Tibetan Lepidorbitoides as probable 
Eocene survivors of the genus, keeping in view the alternative 

1 There is a paper by A. Silvestri on this subject, not available in Calcutta, entitled 
“ Orbitoidi oretacee nell’ Eocene della Brianga” ; Mem., Pont. Acc, N. Liiicei, J919, pp, 
31*107. 

• Boll, del R. Comit. Oeol. d* Italia, Vol. XVIII, N. 7, 

• Bull. Com. Oeol. St. Petersburg, XXX, p. 669. 
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poBaibility that the foramimfera may partly be derived from older 
rocks. 

One argument that might be adduced in favour of a Cretaceous 
age is the curious absence of nummulites. Nummulites are absent 
from both the so-called Danian and the admittedly Eocene beds 
from the base of the Gastropod Limestone to the top of the Dzong- 
buk Shales. This curious feature is commented upon by Sir H. H. 
Hayden {op. ci/., p. 56) ; nevertheless he regarded the whole series^ 
from bed 11 — Ferruginous Sandstone, to the top of bed 16— Dzongbuk 
Shales — as Eocene. The absence of nummulites is however a feature 
which may be paralleled in other areas, and Mr. Vredenburg in his 
unpublished notes states that he has seen similar Eocene beds without 
nummuhtes in Baluchistan. 

The main evidence then of a Cretaceous age is the presence of 
LepidorbitoideSi but the two species referred to this genus are new 
and are not found in the Cretaceous in any other area ; more- 
over, in view of the undoubted presence of Lepidocyclina in the 
upper Eocene and the probabihty that it is descended from some 
such ancestral form as Orbitoides socialis, there seems no difl&culty 
at all in accepting these forms as Eocene. Lepidorbitoides tibeikus 
has very small equatorial cells which tend to be hexagonal, in fact 
it seems to be an annectant type on the road to becoming a Lepido- 
cyclina, while Lepidorbitoides polygonalis has equatorial cells which 
recall the structure of Orthophragmina. In fact these two Tibetan 
species present some rather exceptional characteristics, which may 
well be due to the fact that they are rare Eocene forms. It remains 
to discuss the problematical Delheidia haydeni, M. Dolfus ^ argues 
that the species is not a Delheidia, and without placing the species 
definitely either in the Hydrozoa or the Foraminifera, proposes a 
new ^generic name, Robertella, after Prof. Douvillc’s lamented son 
who was killed in the war. A Silvestri * identifies the Tibetan 
species with Bradya tergestina, a Danian species from Istria and 
Dalmatia described by Stache.® Stache regarded this species as 
belonging to the foraminifera, but Silvestri refers it to the hydrozca. 
He thinks that the species Keramosplma nmmyi Brad},^ is to 

* Revue Critique de Palio'’Oclogie 1917. p. 39. 

* Rivista ital. di Paleonioloqva Vol. XXX, pp. 17-26, 

* Ahhandl. d. k. k. genl Reichsansi , Vol XIII, PI. VJ hgs 24 to 28. 

« Ann da Mag. Nat. aer 6, Vol. X, p. 242, and lUport of Chall Exp., Vol IX, 
p. 224. 

P 
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be referred to the same genus. If the genus is still living, its presence 
in the Tibetan so-called J)anian cannot be regarded as evidence 
of a Danian age, notwithstanding that it is found in the Daniap 
<)l Isfria and Dalmatia. It is a problematical fossil, and its relation- 
ships are not yet certain. 

Reviewing the whole of the evidence, it apj)cars that the mollusca 
give us overwhelming evidence in favour of an U])per Kanikot to 
Laid age, while the evidence of the foraminifera need not necessarily 
bo regarded as in disagreement. 
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Bauxite on Korlapat Hill, Kalahandi State, Bihar 
AND Orissa. By M. S. Krishnan, M.A., PH.D.(bond.), 
A.R.C.S., D.I.C., Assistant Superintendent, Geological 
Survey of India. 


T he occinTouce of laterito in Kalalumdi State has been known for 
a comjiaratively long time. As early as 1877, V. BalH observed 

Introduction laterite on the Baplaitnalai hill in the 

south-e^i stern part of the State. Later, 
T. Jj. Walker, in his memoir on the geology of the Ivalahandi 
State^, mentions that laterite is of common occurrence on the hills 
made up of garnet-sillimanite gneisses. Quite recently, S. Fox 
has summarised the available information on thi^ Kalahandi late- 
ritcs in liis valuable memoir on “ The Bauxite and Aluminous 
Laterite occurrences of India®.’’ 

Among Walker’s specimens, is a pisolitic “mottled laterite” 
(reg. no. 15/215) reported to have been collected Iroin the Korlapat 
hill, but whose exact locality 's not known. An analysis of this 
specimen by II. Warlli has been (juoted by )Sir 'l\ II. Holland ^ in 
his* paper on bauMte in India, since this specimen is a bauxite con- 
taining as much as (17 per cent, of alumina. 

In April 1920, the writer was depute<l to examine the Korlajiat 
hill with regard to tlie occurrence of bauxite, and the rcfuilts of the 


investigation form the subject of this note. 

The village of Korlapat (lat. 19' 41' ; long. 80 9' 00") i^ about 


Communications. 


twenty miles south of Bhawanijiatna, 
the capital of the Kalahandi State. 


At the present time, the best route to Bhawanipatna is by a 
motor road 140 miles long, from Sambalpar, througn Sonpur and 
Patna States. It can also be reached Jrom Parvatipuram on the 


Vizagapatam side, bv a route which follows tin* JMagavalli ILvcr 
valley for the greater part of its length. The liaipur-Vi/agaiatam 


^ Rec., Oeol. Sxrv. Jnd., ViJ. X (1877), pp. 169-71. 

® Mem., Oeol. Rurv. Ind., V<>). XXXlil, Pt. 3 (1902). 

» Mem., Oed. Svrv. Ind., Vol. XLIX, Pt. I (1923), pp. 183-sJ 
* Bee., Oed. 8wrv. Ind., VoL XXXII, Pt. 2 (1906), p. 179, Analysis U 

f2 
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Oeology. 


Railway, now under construction, will pass through "Bhawanipatna 
when completed, and will then make the region easily accessible. 

The Korlapat hill extends from the village of the same name 

„ , for about 8 miles in a southward 

Korlapat nill. t • i ^ i 

direction, and forms part of the 

Eastern Ghat system. It is flat-topped and attains an average 

height of 3,800 feet. The highest point on the hill is “ Korlapat 

S.*’ (3,981 ft.) situated near the southern end. At its base the hill 

measures about a mile across. Its flanks are steep and clothed in 

thick vegetation ; the top, which consists of a capping of laterite, 

is sparsely wooded, owing to the thinness of the soil-cover (about 

a foot on an average) and the general absence of joints and cracks 

where trees could take root. Numerous tiny springs issue forth 

from beneath the laterite cap, but on the cap itself , there is scarcely 

any s gn of water. Those springs collect together at the base to 

form perennial streams. 

The valleys at tlie foot of the hill are underlain by chamockites, 

which range from acid to* basic in 
composition (reg. nos. 35/46, 35/28, 

35/29), wh'le gariK'tiferous varieties are not uncommon. The 

hill itself is composed of (juartz-garnet-sillimanite-graphite schist, 
to which Walker has given the name ‘‘ khondalite (reg. no. 
35/30). All these rocks have a strike which varies from N.-S. 
to N.N.E.-S.S. W., the latter direction being the more common. 
The hill-wslopes are made up ol kaoliiiised khondalitc, excepting 

a thickness of 60-150 feet at the top, which is all laterite. Th^ 
kaolinised khoudalite (reg. nos. 35/31, 35/32, 36^35, 35/37, 35/41) is 
a soft friable rock mottled with patches of red and brown, which 
represent weathered garnet. The laterite is red and ferruginous 

(reg. ms. 35/38, 35/39) for a depth of some ten feet at the very 

top, while below it comes a more aluminous and lighter coloured 

variety. Often, instead of the aluminous laterite, we observe a 
continuation of the same material as at the top, or a siliceous modifica- 
tion of it (reg. no. 35/40) extending downwards. 

East of the village of Polangpodor (lat. 19° 37' ; long. 83° 9' 30") 

the ferruginous laterite at the to^ of 
the western flank changes to a yellow 
material (reg. no. 35/392) at about ten feet lower down. It has 


Bauxite. 


1 Mem., Geol. Surv. Ind., Vol. XXXni. Pt. 3 (1902), pp. 8-11. 
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a vertical thickness of 15 feet-r-i.s., 10 to 26 feet helow the *top — 
and a horizontal extent of about 450*500 feet. How far it extends 
into the body of the hill is not known, and at the corresponding posi- 
tion on the eastern flank there is no indication of similar material. 





Below are given analyses of three specimens (A, B and C) taken 
from different parts of the hill, one of these being a sample of the 
yellow-coloured rock mentioned above ; it will be seen that this is 
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bauxite of good quality. The analysis of the specimen collected by 
Walker is also added for comparison (Analysis D). 


A. 

t 

. . 1 

B. 

C. 

1 

Al, 0, . 


. 

. 


39-69 

25-84 

61-92 

67-88 

Fe, 0, . 

• • 




2-24 

8-8G 

4-44 

4-09 

SiOg 

* • 




45-14 

.■ss-os 

2-30 

0-93 

TiO. 

• • 




trace 

2-59 

2-77 

1-04 

OaO 




• 

1-07 

0-16 

0-09 

0-30 

MgO 

• 




0-15 

trace 

trace 


H, 0 (at 106^ 0) 




0-76 

0-68 

i 114‘ 










^ 26-47 

0 (above lOe*^ 0) . 




11-65 

1 8-45 

j 27-61 

) 



Total 

• 

i 100-70 

100-61 

100-17 

100-77 


A. BVom the sonthern end of the Korlapat hill (reg. no. 36/42). Analyst M. S. 
Krishnan. 

B. From tho northern end of iho Korlapat hill (reg. no. 35/35). Analyst M a 
Krishnan. 

0. From the Koilapat hill, east of Polangpodor (reg. no. 35/392). Analyst 
M. S- Krishnan. 

D. From the Korlapat hill (reg, no. 15/215). Analyst H. Warth (Rec, Oeol 
Surv., Ind., Vol. XXXn, pt. 2 (1906), p. 179. Analysis L). 


The streams flowing over the flanks and at the foot of the Koxla- 
piit hill give no indication of bauxite, transported or in sitUy and 
there are no stream-courses on the top of the hill to reveal any vertical 
sections of the laterite. It appears therefore unlikely, except for 
the band east of Polangpodor, that there is any rich deposit of bauxite 
on this hill, so far as can be gathered from surface observations, 
and ill the case of this band, its extent, richness, and variation of 
quality from place to place, can be decided only by carrying out 
regular prospecting operations. 
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